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BRIEFLY TOLD. 
_<niaieedn 

DEATH OF ROBERT MCCoskry GRAHAM.—We arecalled upon to an- 
nounce the death of Mr. Robert McCoskry Graham, President of the 
Equitable Gas Light Company, of this city, and aiso Presidert of the 
Utica (N. Y.) Equitable Gas and Electric Light Company. Mr. Graham 
died at his home (No. 125 E. 52d street) m this city, on the afternoon of 
Saturday, Dec. 13, after an illness of four days, which terminated fatally 
with a suddenness that was appalling to his family. Deceased was born 
in New York city, on September 28, 1830, and, if we mistake not, his 
father was also native born to the city. His earlier studies were carried 
on in our local schools, and were completed by a three year’s higher 
courseabroad. Having attained his 31st year he was united in marriage 
to Miss Cornelia Sherman, daughter of Wooster Sherman, President of 
the Watertown (N. Y.) National Bank. Left a widower in 1885, in 
1887 we find him married to Miss Elia Ward, a daughter of J. H. H. 
Ward, of this city, who, with two sons and four daughters, are the sur- 
viving members of his immediate family. One of the sons, Harold Gra- 
ham, is Secretary and Treasurer of the Utica Equitable Company. The 
connection of deceased with the gas industry was chiefly iu an executive 
capacity, and if his successful conduct of the Equitable Company’s for- 
tunes in this city is to be accepted as evideuce of his capacity, he must 
be acknowledged as having been the right man in therizht place. Mr. Gra- 
ham was identified with many gas enterprisesthat had been put forward 
by either the syndicate or individuals controlling or counected with the 
Equitable Company of the United States, and his services to them are 
worthy of continued remembrance by them. Suave, alert, dignified and 
well poised, Mr. Graham was always a favorite with his business asso- 
ciates and with a very wide circle of personal friends. He was perhaps 
one of the best known club men in New York city, and, better still, had 
the respect, confidence and affection of those bound to him by the fam- 
ily tie. If we mistake not he served for one or two terms as Treasurer 
of Long Island City, L. I. The funeral services were celebrated on the 
morning of Tuesday last, at the Church of the Transfiguration, and the 
interment was made in Greenwood. 





Some PLAIN FicuRES FROM MILWAUKEE, WIs.—Certain speculators 
are buttonholing the authorities of Milwaukee, Wis., on every possible 
occasion, with the desire to impress on the aforesaid authorities that the 
residents of the city are suffering from the delay that the speculators are 
experiencing in receiving official notification that their application fora 
franchise for the right to manufacture and distribute fuel gas in the ci y 
has been acceded to. As nearly as we can make out, Messrs. Flanders 
and Mariner are the ostensible proprietors of a scheme to supply fuel 
gas to the city, on a large scale, and they have made the usual nitrogen- 
ous argument in support of the virtues of the patent system under which 
they propose to work—in the Milwaukee instance we believe it is on the 
cards that the Jackson (Mich.) type of process and apparatus is the one 
favored by Flanders and Mariner. It is also our belief that Flanders 
and Mariner say they, ‘‘or their assigns,” will reap good profi: and 
tickle the citizens if they are allowed to distribute their gas at a price not 
to exceed 50 cents per 1,000 cubic feet ; further, Messrs. F’. and M. as- 
sure the authorities that the Jackson gas is much superior in heating 
value, foot for foot, to that distributed by the local Gas Company. At 
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this juncture it might be well to remark that the local Gas Company en- 
joys, after due allowance for the circumstances surrounding its location | 
and position, the distinction that it will shortly sell its product—for | 
heating, cooking and power purposes, at any rate-—at the lowest rate | 
that obtains in this country; for we have already printed in the 
JOURNAL (November 24, p. 731) that on and after January ist the Mil- 
waukee housewife, the Milwaukee artisan, or the Milwaukee gas engine 
user, respectively, may cook the dinner, heat his furnace, or drive the 
works with a rich illuminating gas, to be charged for at the uniform 
rate of 80 cents per 1,000 cubic feet. Under these circumstances one 
would naturally suppose that fuel gas speculators, particularly those 
who favor fuel gas of the dilute nitrogenous type, would fight shy of 
Milwaukee ; but with a persistence worthy of a better cause—unless it 
be that F. and M. are merely acting as agents for other parties, and as 
such have only a ‘‘ commission interest” in securing the bill or fran- 
chise, said commission to be contingent on a successful issue of their 
efforts—F. 2nd M. would not be cast down or balked by the obstacle of 
a fuel gas minus the nitrogen at a rate confessedly cheap. The City 
Council was not in any sense enthusiastic over the proposition advanced 
by the commission agents; it would not extend its arms in open 
welcome ; it desired proof of the statements so extravagantly based, for 
it had word of such things before. 

Nothing daunted, F. & M. ordered up a quantity, ‘‘in bags,” of the 
Jackson article, and the Council deputized its Judiciary Committee to 
preside over or conduct an inquest in respect to the relative heating 
merits of equal quantities of gas from the mains cf the Milwaukee Gas 
Light Company and from the bags that were imported from Jackson, 
Mich. 

On Nov. 24 gas was turned on from the Jackson bags under a kettle 
that contained 5 lbs. of water, and it was reported that the water, the 
initial temperature of which was 514° F., had been raised to 834° F. in 
13 minutes, with a consumption of 7-10ths of a cubic foot of the gas, 
and a development of 228.5 heat units—the Judiciary Committee, it 
might be observed, was not holding an inquest at that time. Then the 
welkin rang—that is, F. & M.’s welkin. Nor did the ringing cease 
when the Milwaukee Company tacitly admitted that it could not do so 
well. 

Later on, however, the “ official practical test” was made, with the 
following results: The Milwaukee Gas Company’s product raised 5 lbs. 
of water, from an initial temperature of 44° F., to 210° F. in the space 
of 14 minutes, the gas consumption being 2.25 cubic fect, the heat unit 
development being 369. From the time that the Jackson bags were 
opened until the water treated began to sing, 20 minutes of time were 
taken up, 4.17 cubic feet of gas were consumed, and 5 lbs. of water were 
raised from an initial temperature of 42° to 208°. The welkin now of 
F. & M. is somewhat overcast, and if their Christmas dinner depends 
on that commussion we fear that subsequent nightmare is not to be their 
portion. 

These figures ought to show that, in comparison with the Milwaukee 
Company’s product at 80 cents per M., the Jackson article would bedear 
at 30 cents. And so the verdict is likely to be, if the Judiciary Commit- 
tee acts in accordance with reason. 





A Just Decision.—THE LacLEpE Company SvuccessruL.—Some 
months since we noted in the JOURNAL that the Municipal Assembly of 
St. Louis had passed a mandatory ordinance decreeing that the Laclede 
Gas Light Company should not charge in excess of 90 cents per 1,000 
cubic feet for gas sold by it, that Mayor Noonan had vetoed the ordi- 
nance, that the Assembly had re-enacted the ordinance over the veto, 
that it had been attempted by the authorities to enforce the ordinance, 
and that an estoppel in the latter attempt had been made by the Com- 
pany, which sued out an injunction restraining the city from proceeding 
until the Supreme Court had passed on the legality of the ordinance. 
In the meanwhile, to secure a better understanding of the case, it 
should be explained that the old St. Louis Gas Light Company, in 1886, 
on condition that it accepted an ordinance regulating its right to charge 
but $1.50 per 1,000 for gas from the time it accepted the ordinance until 
1890, and but $1.25 from January, 1890, until January 1920, secured an 
extension of its charter for 25 years. In proper time the Company filed 
its acceptance of the agreement, on behalf of—‘“ itself, its successors, as- 
signs,” etc.—this ordinance bearing the number 13,494. In the course 
of business complications the Laclede Company succeeded to the St. 
Louis Cempany’s property, estates, franchises, etc., by purchase, and 
also filed a written acceptance of the obligations imposed by ordinance 
13,494. Some time. afterwards the Laclede Company, which succeeded 
to all the rights and privileges of the Companies that had had an inde- 





pendent existence in St. Louis, voluntarily reduced the gas rate to $1.18} 


[per 1,000 net, and later on the city passed the 90 cent act. It might be 


more in line with the exact truth to state that the present decision of the 
Supreme Court was prompted by City Counselor Bell, who asked the 
Supreme Court to order the Laclede Compaay to show cause why the 
90 cent ordinance should not be enforced. With that understanding we 
herewith submit the following abstract, of the decision, as forwarded by 
an esteemed correspondent, adding the promise that when the text of the 
decision is received we shall place the same before our readers—the num- 
ber of the 90 cent ordinance is 15,482: ‘‘The points at issue between the 
contestants in the present litigation were four in number: (1) That the 
St. Louis Gas Light Company had no power to contract with the city as 
to matters necessarily extending beyond the limit of its chartered exist- 
euce ; (2) that ordinance 13,494 did not exempt the respondent Company 
from regulations by the city of the price of gas ; (3) that there is nothing 
in the charter of the respondent Company which forbids the reduction 
by the city of the price of gas after the first day of January, 1890; and 
(4) that even if that ordinance and the acceptance thereof may be re- 
garded as constituting a contract, yet that such contract, if it has the 
effect claimed for it by the respondent, was beyond the power of the 
city to make, being nothing less than a futile attempt to barter away ‘a 
police governmental power affecting the health ard welfare of the 
people of St. Louis.’ 

‘As to the first point, Judge Sherwood holds that a corporation has the 
right to convey real, personal or other property under all and the same cir- 
cumstances as the individual ; that the ordinance clearly contemplated 
that the rights granted to the original Company would be by that Com- 
pany granted to its successor, and that when its property was transfer- 
red to another Company the contract became a contract between the city 
and the transferee. As to the second point, he holds that ordinance 
13,494 does not warrant the construction placed upon it by the counsel 
for relator, being a valid contract between the city and the St. Louis 
Company. In answer to the third point the Judge quotes the provis- 
ions of the charter granted to the Laclede Gas Company, March 2, 1857, 
which gave the Company authority to lay pipes, make and vend gas in 
the city of St. Louis, and made no limitation as to the price to be 
charged for its product. ‘It is not open to doubt or dispute that the 
power to make and vend gas carries with it as an inevitable incident the 
right to fix the price of gas thus made and sold. No other conclus- 
ion can be drawn from the premises. A sale implies a price. What- 
soever the law necessarily implies in a statute or in a contract is as much 
part and parcel thereof as if expressly stated therein. So that, by the 
terms of the charter of the respondent Company, its right to fix the price 
of its product was as much a part of its charter as if it had been in terms 
set forth in the original act of incorporation. But if a price had thus 
been set forth, no one familiar with constitutional principles but would 
at once deny that the right to contract for the sale of gas at such price 
could anywise be impaired.’ 

‘*The answer to the fourth point may be summed up as follows : If, as 
claimed by the relator, the power to regulate the price of gas having 
been granted by the State to the city as a police governmental power 
which could not be bartered away by the State, then the charter of the 
respondent Company was valueless when it came from the hands of its 
grantor. 

‘**Tt is not to be doubted that there is a limit to the power of the 
Legislature to tie the hands of subsequent Legislatures in respect to the 
exercise of what is termed the ‘ police power.’ But certainly there is « 
limit in this regard over which Legislatures and municipalities cannot 
pass ; they cannot, in the exercise of assumed police powers, violate 
charter contracts and overthrow vested rights.’ 

‘*Tn conclusion, Judge Sherwood says: ‘As a summary of our views 
herein, we consequently hold—(1.) That the charter of the respondent 
Company was a contract between it and the State which authorized it to 
fix the price of gas which it should manufacture, and which price could 
not be diminished by subsequent legislative action, whether State or mu- 
nicipal. (2.) That ordinance 13,494, when accepted as therein provided 
by the St. Louis Gas Light Company, constituted a valid contract be 
tween that Company and the city of St. Louis. (3.) That by the subse. 
quent transfer by the original Company of its property rights, fran 
chises, etc., to the respondent Company, and by written acceptance, 
etc., of ordinance 13,494 by that Company, a like valid contract was 
formed between the city and that Company ; (4) which contract was be 
yond the power of the city to impair or in any manner affect by ordi 
nance 15,482. We therefore shall deny the peremptory writ.” 





Tue Iowa Fuel and Power Company, of Council Bluffs, Ia., is 
‘*drawing” out estimates from contractors on its proposed fuel gas 
plant. 
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The Artificial Light of the Future. 
\ paper read by Mr. Edward L. Nichols, before the N. Y. Electric Club. ] 
The growth of electric lighting forms one of the most brilliant chap- 
iers in the history of invention. The record is one of which the electri- 
cian has reason to be proud. It is a record of advance following 
advance in our means of generating current and of trarsmitting it. It 
is the record of the evolution of the are lamp from the first crude forms 
\o the perfectly regulated lamp of to-day. It is the record of the devel- 
opment of the incandescent lam». Throughout it all we note with 
wonder that the perfecting of 10,000 details of construction has gone 

hand in hand with ever diminishing cost of production. 
As we review the history of the electric ght, however, we find that 
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in two respects there is less cause for congratulation. When we come 
to consider the quality of the light produced and the efficiency of the 
apparatus as a light-making machine, we find that the incandescent 
lamp of to-day produces the same quality of light which the earliest ex- 
amples of its type were capable of giving. We find, however, that its 
light differs but little from that obtained by burning oil and gas, which, 
in turn, in spite of all the improvements which have marked the growth 
of artificial illumination, is almost the same in quality as that which the 
Eskimo obtains from the crude blubber of the whale, or which the 
dweller in the log cabin on the frontier may get from his home made 
tallow dip. 

It is true that the efficiency of the incandescent lamp has gradually 
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risen from 5 to 3 watts per candle ; but those who have occasion to trace 
the 


discouraging life curves of such lamps know how little real progress 


the change implies. We start a well manufactured lamp at any tem- 


perature we please, provided that we do not pass a certain limit, beyond 

Which the life of the lamp would be too seriously curtailed. The initial 

etf'-ieney may be made as large as we please, within that limit; but it 

is only a question of a few days or hours when the lamp will have 

dropped to the dead level of mediocrity—the 5-watt level which seems 

4 ‘ark the confines of permanency in the case of ingandescent car- 
> 


measuring the curreni, voltage, and candle power at each stage of the 
experiment, and plot the curve which expresses the relation between 
the energy required and the light produced, we are gratified at the 
marked rise in efficiency which follows each slight increase in tempera- 
ture of the filament (Fig. 1). That rise of temperature, however, means 
shortening of the life of the carbons, asis well known. Unfortunately, 
rise of temperature means much more than that. I will venture to 
show you a few life curves recently obtained in tlhe laboratory of Cor- 
nell University. These curves enable us to see at a glance what hap- 
pens during the curtailed existence of a lamp which is forced to undue 
brilliancy. 

In the first instarce a lamp was started at the candle power indicated 
by the maker, and was held at constant voltage by meaus of the current 
from a storage battery. The initial candle power was 16, which was ob- 
tained at the expenditure of 3.015 watts per candle. Measurements of 
electromotive force and current were made at intervals of about 10 hours 
during the 800 hours that the lamp lasted. The candle power was re- 
determined at intervals of about 100 hours. The voltage never rose 
more than 65 volts above its initial value, and then only for a short 
time. The average electromotive force of the entire run was 0,40 volt 
below the initial value. The record of this lamp is contained in Fig. 2. 
It represents an individual case and not the average obtained from 
many lamps, but it is typical of the results which have been obtained 
with many. The characteristic features are rapid, followed by slower, 
falling off in candle power, the dscrement amounting finally to more 
than 50 per cent.; and rapid, followed by slower, falling off of efficien- 
cy, to a final value of 5.75 watts per candle. These changes were ac- 
companied by continuous and marked increase in the resistance of the 
filament. 

Is it be asked whether this individual case represents a state of affairs 
common to all incandescent lamps. I can only say that in my experi- 
ence, which is certainly much less extensive than that of some others, | 
have known of no class of lamps the performance of which did not 
agree approximately with that indicated by these curves. 

This falling off in candle power exhibited by lamps maintained at con- 
stant voltage can be met by a procedure not easily applicable perhaps in 
commercial work, but readily carried out where the object in view is 
simply to study the behavior of the lamp under usual conditions. The 
method consists in raising the electromotive force at short intervals of 
time by amounts sufficient to restore the candle power to its normal 
value. 

The results of such an experiment performed upon a lamp precisely 
similar to that from which the curves in Fig. 2 were obtained are de- 
picted graphically in Fig. 3. Under this treatment the life of the lamp 
in question was not quite 100 hours. The total rise in electromotive 
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force during the test amounted to about 9 volts; the efficiency decreased 
from 3.118 watts per candle to 3.468 watts per candle. The resist 
ance of the filament rose from 221.6 to 234.8 ohms. During the first 50 
hours the changes were slight ; then occurred a sudden increase of re- 
sistance accompanied by marked rise in electromotive force and in 
amount of energy consumed. 

The life history of the incandescent lamp at still higher temperature 
does not differ essentially from that which we have just been consider- 
ing, but the changes in question go on much more rapidly. 

In Figs. 4 and 5 are recorded the perfurmances of two lamps which 





When we take a lamp and raise its electromotive force step by step, 





were similar to those from which the curves in Figs. 2 and 3 had been 
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obtained. The first of these (see Fig. 4) was started at 57 candles. It 
was maintained at constant voltage for 11 hours and 30 minutes, when 
it went out. During its brief life the candle power fell to 24.6, and the 
waits per candle increased from 1.58 to 3.09. The loss of candle power 
during the experiment was 55 per cent.—an amount which corresponds 
very closely with the loss suffered by the first lamp tested during the 800 
hours that it lasted. In the case of the other lamp (see Fig. 5) the initial 
candle power (64 candles) was maintained throughout. Its life under 
these circumstances was 140 minutes, during which short period it had 
been found necessary to raise the electromotive force from 114.08 volts 
to 129.53 volts. The efficiency of the lamp fell, meantime, from an in- 
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itial value of 1.33 watts to 1.677 watts at the end of the first hour; then 
more and more rapidly to 1.945 watts, at the end of the test. 

The conclusion to be reached from thesedata and from the great mass 
of experimental results which has accumulated since the incandescent 
lamp has become an object of inves‘igation, is only too evident. The 
efficiency of an illuminant in which carbon is the glowing material, is a 
function of the temperature. It appears that the incandescent lamp is 
fairly stable only at temperatures for which its efficiency does not ex- 
ceed about five watts percandle. We haye just seen what occurs when 
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one attempts to maintain lamps at degrees of incandescence correspond- 
ing toa much higher temperature. It is, perhaps, not possible to point 
out with perfect definiteness all the causes that are at work to reduce the 
candle power. The black coating which gradually forms on the interior 
of the lamp bulb intercepts more and more of the light from the fila- 
ment as the age of the lamp increases. The growth of this film and its 
power of absorbing light have recently been carefully studied by two of 
my advanced students, RB. E. Moore and C. J. Ling. 

» The life curves which I have just shown you were made by them asa 
necessary part of their investigation of the loss of light due tothe opaque 
film, and I will venture to take from their work, as yet unpublished, the 
results which they have obtained in the case of the lamp to which the 
curves in Fig. 2 refer. These results are given graphically in Fig. 6. 





They show the amount of light of each wave length of the visible spe: 

trum which the coating on the interior of the bulb absorbed. The meas 
urements were made after the lamp had been in operation 100 hour: 

200 hours, 400 hours and 800 hours. In the diagram abscissz are wav: 
lengths and ordinates show the amount of light transmitted by the lam) 
bulb at the above mentioned times, in terms of the amount which th 

bulb allowed to pass before the coating began to form. You will see b 

a glance at these curves that the absorbing power of the film was ver, 
nearly uniform throughout the spectrum, so that the blackening of the 
lamp had no appreciable effect upon the light which it emitted ; also 
that the absorption at the end of 200 hours was considerably more than 
half as great as that at the end of 800 hours, and that the total loss of 
candle power due to blackening was about 22 per cent. 
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These measurements enable us to account for rather more than one- 
third of the loss of candle power suffered by the lamp. We are not,with 
our present knowledge, in position to speak so definitely concerning the 
other two-thirds, but the increase in the resistance in the carbon indi- 
cates another source of diminution. That gradual failure of the vacuum 
which the use of spark coil would unquestionably have enabled the ob- 
servers to detect, may well be answerable for the rest. Now, the tem- 
perature of an incandescent lamp filament at five watts per candle is 
very nearly the same as that of the carbon in the light-giving flames 
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produced by the combustion of oils and gas, and it appears that tie 
attempt to pass this temperature introduces difficulties of such a n2- 
ture as to lead to the serious question whether we have not reached 
a definite limit beyond which incandescent carbon ceases to be perm.- 
nent. 

At that limit the efficiency of the lamp is very small indeed, 95 p:r 
cent. or more of the radiant energy emitted being of wave lengths t 0 
long to afford light. 

As to the are light no more encouraging report can be made. Ont'¢ 
contrary it is perfectly well established that the quality of the light i- 
stead of increasing has fallen off in the course of thedevelopment of t! ¢ 
lamp from the clockwork regulators of Dubose and Foucault, with the'r 
slender carbons, to the commercial lamps of to-day. 
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The researchesof Nakano,’ Marks,’ and others, show that the efficiency 
of the are is a definite function of the current density at the terminals of 
the carbons, increasing nearly in inverse ratio to the cross section of the 
pencil. When the maximum current capacity of the latter has been 
reached the efficiency is in the neighborhood of 10 per cent., a value 
which is not likely to be greatly exceeded by any of the methods in vogue 
at the present day. 

As Edward Weston‘ says in his discussion of Nakano’s paper on the 
efficiency of the arc lamp: ‘‘ The small amount of luminous energy, 
compared to the total energy employed, is a sad thing always.” 

In the vast accumulation of experience which the past years have wit- 
nessed, nothing has come to general knowledge which looks to the rais- 
ing of the barrier which blocks our progress. It seems only too prob- 
able that the limiting temperature at which carbon can be used for the 
production of light has been reached, and withitthe maximum efficiency 
of artificial illumination. 

As time goes on, however, the question of the efficiency of illuminants 
will increase in practical importance. Noone of us, I take it, is of the 
opinion that the world will always be content with the present extrav 
agant methods of obtaining light. Now, if you will permit me, I will 
turn toward the future and consider the properties of some other sources 
of light, with the view of inquiring whether they may not have a part to 
play in the artificial lighting of days to come. 

What is to be the light of the future?) From the standpoint of the en- 
gineer I will frankly say that I cannot answer that question, but aban- 
doning the directly practical point of view, there is something to be said. 
I need offer no apology here for presenting facts, the application of 
which is at best remote and the present importance of which is therefore 
rather scientific than utilitarian. 

The number of elements and of compounds capable of sustaining a 
high temperature without dissociation or change of state is very large. 
Carbon is the only one of these the capabilities of which as a source 
of light can be said to have been fully tested; and yet all the others, 
when heated toa proper point, emit light-giving radiation. Take, for 
example, the metallic oxides. We heat the oxide of calcium in our 
magic lanterns and it gives a light of great intensity, and but little in- 
ferior to the are light in whiteness. The exceeding clumsiness of our 
method of rendering it incandescent, however, has prevented its adop- 
tion excepting for certain special purposes. We burn magnesium in 
fireworks and for photographic flash lights, and occasionally we indulge 
in the luxury of igniting a bit of the ribbon and admiring, for instance, 
the intense brilliancy of its flame. Now, magnesium is one of the most 
abundant elements on the face of our planet. It is a rather costly metal 
at present, being quoted at 50 cents an ounce in this country, and at 
about half that price on the continent of Europe. Even under the lim- 
ited demand for it which exists at present, it has fallen to about one- 
tenth of its price of a few years ago, and I feel sure that itlies within the 
power of the electrician to greatly further reduce the cost of production. 
Among artificial illuminants magnesium has in one respect no equal. 
W. H. Pickering, who studied its spectrum in 1880, found it to approach 
sunlight in quality even more closely than the electric are light does. 

The precise character of the magnesium light is shown in Fig. 7. The 
abscissee of the curves are wave lengths, and ordinates indicate the 
brightness of each portion of the spectrum of the magnesium flame in 
terms of that of the corresponding regions in the spectrum of gas light. 
The accompanying curves for the arc lightand lime light introduced for 
convenience of comparison, are from measurements by Mr. W. 8S. 
Franklin and myself. These curves all refer to lights of the samecandle 
power. It will be seen that the magnesium flame is about ten times 
brighter in the violet than a gas flame of the same power, and but little 
more than half as strong in the red. It will be seen, also, that it sur- 
passes the electric arc everywhere beyond the yellow, save in a very 
limited region of the extreme violet. In order to appreciate fully the 
significance of these curves one must have had occasion to compare the 
various lights to which they refer, placing them side by side and noting 
the effects. You are all aware that the magnesium light is very white 
and very powerful, but unless you have happened to see it in direct 
competition with our ordinary illuminants, you will be but dimly con- 
--lous of the difference between them. 

I have here a single magnesium lamp of European manufacture. By 
1eans of a simple arrangement of clockwork it feeds a thin magnesium 
bbon ata rate just sufficient to maintain a flame betweer 40 and 50- 

candle power. Turn your attention for a moment to the screen just be- 
nd us. It gives you the impression of a nearly uniform white surface, 
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which is well lighted by the incandescent lamps with which this hall is 
so abundantly supplied. Its whiteness, now, however, is a very differ- 
ent thing from that which it will take on under the rays of the magne- 
sium light. I light the little clockwork lamp, placing it so that it illu- 
minates a portion of the screen. That part which is shaded from the 
lamp is just as well lighted as it was before, and its tint is in no way 
changed ; but no one would be likely to describe it as a white surface 
under the present circumstances. It has sunken by comparison into a 
rather weak chocolate brown. Let us turn the lamp so that you can see 
the burning magnesium, and place beside it, to emphasize the contrast, 
this lighted candle. How dull and sickly the candle flame appears, and 
yet, though old-fashioned and rather out of date among our modern 
glow lamps, the candle does not. suffer greatly, so far as quality of light 
goes, by comparison with them. 

This lamp consumes 168 milligrammes of magnesium per minute. I 
found the light to average slightly more than 40-candle power. Assum- 
ing 40 candles to be the correct value, we have 4.2 milligrammes of 
magnesium consumed per minute per candle. Now, to maintain one- 
candle power of gas light one minute with an average quality of illu- 
minating gas, 137 milligrammes of gas must be consumed. With gas 
at $1 per 1,000 cubic feet and magnesium at $10 per kilogramme, a price 
which is in excess of the present European rate, the magnesium light 
would cost, candle for candle, about 6.72 times as much as gas. With 
magnesium at $1.49 per kilogramme, or about 67 cents a pound, the 
cost of the two illuminants would be the same. Looking at the matter 
from a slightly different point of view, we may say that since 4.2 milli- 
grammes of magnesium will give as much light as 137 milligrammes 
of gas, their relative productiveness as illuminants is as 32.1 to 1. The 
true relation between their values is, however, expressed by a larger 
ratio than that since candle power for candle power, the real worth of 
a source of light increases with its temperature. The total luminosity of 
the are light, for instance, may be considered fully 25 per cent. greater 
than that of gas. Two-candle power of sunlight is the equivalent of 3 
candles of gas light. The luminosity of the magnesium light lies be- 
tween these two values. 

Taking the very low estimate of 1,000 gramme calories per minute for 
gas, we find the gross efficiency of the magnesium flame to be about 40 
times that of gas light. 


|'To be continued.] 








Gaseous Illuminants. 
te 
[An abstract of the first of a series of lectures delivered before the So- 
ciety of Arts, by Prof. Vivian B. Lewes. Reprinted from the London 
Journal. | 


The lecturer began by remarking that, although born scarcely a 
century ago, gaseous illuminants had made such strides within the last 
ten years, that no excuse was needed for taking them as his subject ; and 
in doing so, he proposed to treat more especially the new processes 
which are making their mark in the gas world, and omit those which 
are either obsolete or gradually being superseded. He then went on to 
say that just 200 years after Van Helmont (in the seventeenth century) 
first used the term ‘‘gas” to describe wriform bodies, Faraday defined 
a gas as being the vapor of a volatile liquid, existing at a temperature 
considerably above the boiling point of the liquid, and that the conden- 
sing point of the gas was merely the boiling point of the liquid produc- 
ing it. This definition was contested at the time, as several of the gases 
had not then been condensed ; but now it was known that the conden- 
sation of any gas to the liquid form was merely a question of sufficiently 
intense cold, and pressure. For instance, at ordinary temperatures, car- 
bon dioxide, or carbonic acid gas, was as good an example of an wriform 
body as one could adduce, and was recognizable from air only by its 
physical and chemical properties; but subject it to a temperature of— 
78.2° C., and it would condense to a clear limpid liquid which might 
easily be mistaken for water, and which if the temperature were again 
allowed to rise to 0° C., would require a pressure of 36 atmospheres to 
to prevent it again assuming gaseous form. [If it were released from 
this pressure, it would at once become gaseous again, and in doing so 
would absorb so much heat, that a temperature close upon 100° C. was 
produced, and some of the liquid was frozen into the solid form. This 
showed that the state of aggregation of the body was dependent on the 
existing temperatrre, 

Prof. Lewes then proceeded to explain that gases containing hydro- 
gen, compounds of hydrogen with carbon, and compounds of these two 


| with other elements, have most of them so strong an affinity for the 


oxygen contained in the atmosphere, that the heat emitted by a burn- 
ing match is generally sufficient to determine combination between the 
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gases ; and where the heat evolved by the combination is sufficient to 
raise the gases or vapor to incandescence, the phenomenon of flame is 
the result. .Some flames have the power, under certain conditions, of 
emitting light, while others have no photometric value ; and it is a 
matter of the gravest importance to the gas world that as clear a con- 
ception as possible should be obtained of the conditions and cause of 
luminosity in flames. A visible flame may either be solid—that is to say, 
composed of a solid mass of incandescent particles—or it may have a 
distinctive internal structure, and show zones in which varying phases 
of combustion are taking place; and it is to this latter class that all 
flames produced by a gas issuing from a burner belong. A moment's 
consideration will make it manifest that if one gas is issuing in a steady 
continuous stream into an atmosphere containing the gas with which it 
is to combine, if combination is set up (in other words, if the gas is 
lizhted) the action can only go on for a limited space from the surface 
where the two gases meet, and hence such a flame must, of necessity, 
be hollow, and will contain a central zone in which entire absence of 
air causes absence of combustion—an intermediate zone in which partial 
combustion is taking place, only a limited supply of air being able to 
penetrate. This zone was practically in all cases the light-producing 
zone ; while outside this again it is just possible to discern an envelope 
of non-luminous flame, where the excess of air destroys all luminosity 
for reasons which will be discussed lateron. The flame is not in con- 
tact with the rim of the burner from which the gas is issuing : this space 
being claimed by some observers as constituting a fourth part. 

In the Philosophical Transactions for 1817, Sir Humphry Davy first 
propounded his theory that the cause of luminosity in ordinary flames 
was the incandescence of nascent carbon—a theory which was accepted 
as the true one until the researches of Dr. Frankland in 1868, on the ef- 
fect of pressure on non-luminous flames, showed that, under certain cir- 
cumstances never likely to arise in a gas flame, luminosity might be due 
to other causes. Later observers have shown that luminosity in a flame 
is to a great extent affected by temperature. These factors, though of the 
greatest importance, do not affect the truth of original theory. In the last 
contribution to the subject, Davy’s theory had, said the lecturer, been at- 
tacked by Mr. F. J. Rowan in a paper ‘*On Flame” read before the Glas- 
gow and Scottish Section of the Society of Chemical Industry early in 1889; 
and inasmuch as his paper had found its way into the hands of every- 
one interested in gas lighting in the kingdom, he thought it would be of 
interest to fully discuss a question of such vital importance to the gas in- 
dustry before passing on to other branches of the subject. This he pro- 
ceeded to do as follows: 

In the introduction to his truly remarkable paper, Sir Humphrey 
Divy says, while alluding to a paper published in one of the early 
numbers of the Journal of Science and Arts: ‘‘I have given an ac- 
count of some new results on flame which shows that the intensity of 
the light of flames depends principally upon the production and ignition 
of solid matter in combustion.” It is round this statement that the battle 
of luminosity has raged ; the word ‘ principally,” however, being lost 
sight of, and the theory being more often propounded in the words used 
by Mr. Rowan, that ‘“‘the presence of solid particles suspended in the 
flame (or immediate contact with the burning gas) is essential to its 
luminosity ’—an idea which Davy never had, as is shown by him later 
in the paper defining flame as follows: ‘‘ Flame is gaseous matter 
heated so highly as to be luminous ;” and again : ‘‘ When in flames, 
pure gaseous matter is burnt, the light is extremely feeble.” Moreover, 
he alludes to ‘“‘common flames’—evidently meaning the flames of 
candle, lamps, or gas ; in all which cases I think it can be proved be- 
yond a doubt that his theory, as expounded by himse!f, was perfectly 
correct. On June 11, 1868, Prof. E. Frankland read a communication 
before the Royal Society, in which he described experiments which led 
him to doubt Sir Humphry Davy’s theory. He points out that the de- 
posit of soot formed when a cold surface is held in a gas or candle flame 
is not pure carbon, but contains hydrogen, which can only be got rid 
of by prolonged heating in an atmosphere of chlorine. Also that many 
flames possessing a high degree of luminosity cannot possibly contain 
solid particles. Arsenic burnt in oxygen gives a bright white light ; yet 
as arsenic volatilizes at 180° C., aud the arsenic trioxide forms at 218° C., 
it is evident that at the temperature of incandescence (which is at least 
300° C.) there can be no solids, but simply vapors present in the flame ; 
and fur the same reason, the intense light resulting from the burning of 
phosphorus in oxygen cannot be explained by the solid particle theory. 
From these results, Dr. Frankland considers that ‘incandescent parti- 
cles of carbon are not the suurce of light in gas and candle flames, but 
that the luminosity of these flames is due to radiations from dense but 
transparent hydrocarbon vapors ;” and he further shows that non-lumi- 
nous flames, such as that produced by carbon monoxide and hydrogen, 





can, when burning in an atmosphere of oxygen, be rendered luminois 
if the ordinary atmospheric pressure is increased to 10 atmospheres, so 
as to prevent or retard as far as possible expansion during combustio:). 
From Dr. Frankland’s experiments, there is no doubt that the lumin- 
osity of a flame is increased by pressing around it the atmosphere 
which it is burning, and also that rarefaction has the opposite effect—: 
point also worked at by Davy ; but his experiments do not show that in- 
candescent particles of carbon are not the principal source of luminosity 
in a gas flame. He also shows that the higher the density of the vapors 
present in a flame, the more likely is it to be luminous. 

In 1874, Soret attempted to demonstrate the existence of solid particlcs 
in a luminous hydrocarbon flame, by focussing the sun’s rays on tlie 
flame, and examining the reflected light by meansof a Nicol prism ; but 
neither his research nor that of Burch, who repeated his experiments, 
using the spectroscope instead of the prism, showed more than that solid 
particles are present. Herr W. Stein, in considering Dr. Frankland's 
objections to Davy's theory, pointed out that the soot which is deposited 
from a candle or gas flame, and which Frankland looked upon as a con- 
densed hydrocarbon, contains 99.1 per cent. of carbon and only 0.9 per 
cent of hydrogen, which is about the quantity of hydrogen one would ex- 
pect to be occluded by carbon formed under these conditions, and he 
also pointed out that if the soot were a heavy hydrocarbon condensed by 
a cold surface, cooling the vapor present in the flame, it ought to again 
become volatile at a high temperature, which it does not. The next steps 
in the ‘controversy were the attempts made by Hilgard, Landolt, and 
Blochman, to trace the actions taking place in various flames by with- 
drawing the gases from different parts of the flame and determining 
their composition. Ordinary 16 to 17-candle coal gas as supplied in 


London may roughly be taken as consisting of : 
Per Cent, 

Hydrogen 
Marsh gas, or methane 
Illuminants 
Carbon monoxide 
Carbon dioxide 
Nitrogen 


36.7 
5.8 
5.1 
0.0 
0.6 
0.2 


100.0 


Of these the three last only exist as traces, and do not play any part in 
the combustion. Of the remainder, it is found that the hydrogen burns 
most rapidly ; then the carbon monoxide ; next the marsh gas; while 
the illuminants are the slowest to burn. When, however, at the bottom 
of the flame, hydrogen and carbon monoxide enter into a non-luminous 
combustion, forming water vapor and carbon dioxide with the oxygen 
of the air, they have by no means completed their function, as the 
aqueous vapor, passing upwards through a zone of intense heat, becomes 
again dissociated to a certain extent into hydrogen and oxygen ; while 
the carbon dioxide; coming into contact with incandescent carbon, lib- 
erated from the heavy hydrocarbons forming the illuminants, is one 
more reduced to carbon monoxide—these only finally completely re- 
combining to saturated products of combustion in the outer non-lumi- 
nous zone of the flame. Landolt took an ordinary rich coal gas flame 3} 
inches in height, and traced the changes taking place by withdrawing 
the gases in the flame at various points from the orifice of the burner up 
to 2 inches above it, with the following results : 





Height from Burner in Inches. 
Composition of Gas ——— ~ 
in Flame. 0 0.39 0.79 1,18 
15.54 


Hydrogen 14.95 15.49 
Marsh gas.......... 33.77 30.20 28.34 21.55 
Carbon monoxide.. 7.34 14.07 14.05 14.58 
Olefines. 7.49 7.87 7.94 
Oxygen 0.78 0.47 
Nitrogen .... 38.66 140.78 
Carbon dioxide 2 34 10.11 
11.60 38.85 





To 
11.95 
3.64 
25.14 
5.45 


1.58 
14.50 
11.92 
22.24 

7.05 


807.10 
$2.34 
75.61 


270.45 
23.76 
72.67 


He used a gas containing a high percentage of illuminants, and on ex- 
amining his results we see that the hydrogen is the first to burn, as one 
would expect from its relatively low igniting point and great rapidity of 
combustion. The burning of the carbon monoxide cannot be traced in 
the same way, as it is formed more rapidly (by the incomplete combu:;- 
tion of the marsh gas) than it burns, so that a steady increase in the pro- 
portion present takes place while the marsh gas steadily burns away, u:- 
til a height of 14 inches is attained, when its combustion becomes very 
rapid. Practically, the illuminants do not undergo any change at first 
—indeed, they slightly increase in quantity from the decomposition ly 
heat of some of the marsh gas into acetylene. They only begin to d-- 
compose at a height of 14 inches above the orifice of the burner, and 


184.23 
14.98 
52.55 
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then burn rapidly in the highest part of the flame. Moreover, a most 
important fact to be noted is that at the height of 14 inches there is a 
sudden rise in the quantity of carbon monoxide at the moment that the 
illuminating olefines begin to disappear—a result undoubtedly due to the 
action of the nascent ignited carbon or carbon dioxide. Among the illu- 
minants are several hydrocarbons, the probable composition of which 
will be discussed in the next lecture. These are gradually broken down 
into intermediate stages in the lower part of the flame, until finally tney 
become marsh gas and carbon ; and it is the carbon in excessively min- 
ute particles which at the moment of liberation is heated to incandes- 
cence, and ‘‘ principally ” gives the light of the flame—the marsh gas 
originally present, and also that formed from the heavier hydrocarbons, 
adding its quota to the luminosity by still further decomposition during 
combustion, and finally becoming carbon dioxide and water. In 1876, 
Dr. Karl Heumann made a most important contribution to the theory of 
luminous flames in some papers published in Liebig’s Annalen, in which 
he carefully went over the work of previous observers, and, by a large 
number of original experiments, proved that Davy’s theory was correct, 
but that other causes also affected the degree of luminosity in a gas or 
candle flame. 

In the ordinary atmospheric burner in which a mixture of coal gas 
and air burn with a non-luminous flame, it was supposed that the ad- 
mixture of air, by supplying oxygen to the inner portion of the flame, 
caused immediate and complete oxidation of the hydrocarbons, without 
giving time for the liberation of carbon in the flame, and consequently 
luminosity. More modern researches, however, have proved this to be 
utterly wrong. The loss of luminosity is due to two causes—first, to the 
diluting action of ti.e air introduced ; secondly, to the fact that when a 
gas is so diluted it requires a far higher temperature to break up the hy- 
drocarbons present than when the gas is undiluted, and therefore the 
temperature which serves to liberate carbon and render the undiluted 
gas flame luminous, is totally insufficient to do so in the diluted gas. 
Consequently the hydrocarbon burns to carbon dioxide and water with- 
out any such liberation, and hence with a non-luminous flame. The 
truth of this theory can be easily proved by the fact that diluting the gas 
with nitrogen, carbon dioxide, or even steam, serves to render it non- 
luminous, and therefore more rapid oxidation has very little or nothing 
to do with it, while the non-luminous flame can again be rendered lu- 
minous either by heating the mixture of air and gas just before combus- 
tion, or by heating the air with which the gas is diluted. This being so, 
it is evident that in the non-luminous flame we have the same hydro- 
carbon present as in the luminous flame; and anything that will tend to 
break them up and liberate the carbon before the hydrocarbons are con- 
sumed, should again make the flame luminous. That heat will do this 
has been already shown : but it can be demonstrated in a still more 
striking way. It is well known that chlorine gas and bromine vapor 
will both support the combustion of a gas containing much hydrogen, 
but that the combustion is very different from that of the same gas 
burning in air, as the chlorine or bromine, having no affinity for the 
carbon, combines with the hydrogen only, and deposits the carbon in 
clouds of soot ; in other words, at the temperature of flame, chlorine 
will break up the hydrocarbons and liberate solid carbon. If now a 
small quantity of chlorine is led into the non-luminous Bunsen flame, 
it at once becomes luminous ; proving conclusively that luminosity is 
due to solid particles of carbon liberated in the flame. Again, Heumann 
points out that a small rod held in the luminous flame becomes rapidly 
covered on its lower side with a deposit of soot; that isto say, the soot 1s pres- 
entin particles in the fla:~e, and the uprush of the gas drives it against the 
rod and deposits it there. If tle soot were presentin the flame, as F rankland 
supposed, in the state of vapor, and the rod merely acted by cooling and 
condensing it, the soot should be deposited on all sides of the rod; while 
a still further proof is that if the soot existed as vapor in the flame, then 
if the rod were heated to a high temperature no soot should be deposited 
on it, whereas the soot deposits on a heated surface just as well as on a 
cool one. 

It has been objected to the ‘‘solid particle” theory that, if it were 
true, solid carbon particles introduced into a non-luminous flame should 
render it luminous and make it look like an ordinary gas flame, whereas 
't simply gives rise to a cloud of sparks. But it must be remembered 
that the ‘* nascent ” carbon, as it is liberated from the decomposing hy- 
drocarbons, is in the molecular condition, and has a very different de- 
<ree of coarse-grainedness to any preparation of charcoal or lampblack 

ve can make ; and that, although our finest particle is a mass which 
akes so long to burn that it leaves the flames only partly consumed, 

ad is projected into the air as a spark, the molecular particles of carbon 
‘re consumed as soon as they are rendered incandescent, and a steady 
uminosity, free from sparks, results. It is possible, however, to make 





the particles in a luminous flame roll themselves together, when they 
can be either deposited in a very coarse kind of soot, or ve seen as glow- 
ing sparks and particles in the mantle of the flame. This can be done 
when two luminous flames are allowed to rush against each other or 
against a heated surface. Heumann also shows that the luminous man- 
tle of a flame is not altogether transparent, and that the thicker the flame 
layer, and the greater the number of solid particles contained in it, the 
less transparent does it become If a non-luminous flame—say, hydro- 
gen—is charged with the vapor of chromyl dichloride (CrO.Cl,), chro- 
mic oxide is produced; and this flame, which undoubtedly contains solid 
particles, is quite as transparent as the hydrocarbon flame. Finally, 
those flames which undoubtedly owe their luminosity to the presence of 
finely divided solid matter produce characteristic shadows when viewed 
in sunlight ; the only luminous flames which do not throw shadows be- 
ing those which consist of glowing vapors and gases. Luminous gas 
flames, oil lamp flames, and candle flames, produce strongly marked 
shadows in sunlight, and therefore contain finely divided solid matter ; 
and that this can be nothing but carbon is evident from the fact that all 
other substances capable of remaining solid at the temperature of the 
flames are absent. 

From the foregoing considerations, it seemed to the lecturer that Sir 
Humphrey Davy’s statement that the intensity of the light of flames 
(such as those produced by candles, oil or gas) depends principally upon 
the production and ignition of solid matter in combustion, was undoubt- 
edly the true one ; and it must also be borne in mind that the degree of 
luminosity of a flame is affected by the constituents of the gas other 
than the heavy hydrocarbons—some, like marsh gas, although ordinar- 
ily burning with an apparently non-luminous flame, and separating no 
soot, adding considerably to the luminosity at the temperature of the 
flame, while others, like carbon monoxide, reduce it. This question, 
which he hoped to discuss in the next lecture, has, he said, most import- 
ant bearings upon the illuminating values of the newer forms of gase- 
ous illuminants. Finally, in considering the amount of light obtainable 
from a flame, the question of temperature, which would be brought for- 
ward when he came to speak of the newer forms of gas burners, must 
not be lost sight of. The luminosity of a flame is increased by an in- 
crease of density in the media in which it is burning, and is decreased 
by rarefaction—an effect supposed by Dr. Frankland to be owing to the 
alteration of density and alteration of the mobility of the oxygen mole- 
cules in the air. This view, however, had been contested by Wartha, 
who concluded that it was due to the effect of pressure on the dissocia- 
tion point of the hydrocarbons burning in the flame ; this taking place 
more rapidly under increased pressure, and therefore liberating the car- 
bon more quickly. However this might be, the effect of pressure on lu- 
minous flames was very marked, even under ordinary atmospheric pres- 
sure ; the difference of an inch in the barometric column making 5 per 
cent. difference in the luminosity. A burner giving 100 units of light 
with the barometer at 30 inches would only give 95 units if it fell to 29, 
while a rise to 31 inches would mean an increase of the luminosity to 
105 units. 

The lecture, which was accompanied by a number of beautiful exper- 
iments, was attentively followed by a large and appreciative audience. 








Coke Making in Early Days. 
According to the compiler of a pamphlet which bears the title ‘*Con- 
nellsville Coke,” the infancy of the coke industry may thus be traced : 


It is claimed that coke was used in this country in the manufacture of 
pig iron a few years before the Revolution. While this is possible, it is 
not probable that coke was used here at so early a date. 

It was not until 1735 that coke was successfully used in England, and 
it did not come into anything like general use in that country as a blast 
furnace fuel until 1750. After the Revolution numbers of skilled iron 
workers found their way to this country, notwithstanding the stringent 
laws against emigration and the heavy penalties imposed upon those at- 
tempting to emigrate : and among these workers were doubtless a few 
skilled in the manufacture and use of coke. The Pittsburgh Mercury, 
May 27, 1813, contained the following advertisement : 

‘To proprietors of blast furnaces :—John Beal, lately from England, 
being informed that all blast furnaces are in the habit of melting iron 
ore with charcoal, and knowing the great advantage it is to proprietors, 
is induced to offer his services to instruct them in the method of con- 
verting stone coal into coak. The —- of using coak will be so 

reat that it cannot fail becoming general if putin practice. He flatters 
ence that he has had all the experience that is necessary in the above 


branch to give satisfaction to those who feel inclined to alter their mode 
of melting ore. Joun Beat, Iron Founder.” 
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In 1816 and 1817 Col. Isaac Measou built the first rolling mill erected 
west of the Allegheny mountains to puddle iron, at Plumstock, Fayette 
county, Pa. This mill went into operation September, 1817, and coke 
was used in the refinery. This is the first definite statement that can be 
found concerning the use of coke in this country. It is interesting to 
note that coke used at this mill was made on Redstone creek, in Fayette 
county, which to-day is the greatest coke producing county in the 
United States. The next notice we have of the use of coke was ata 
blast furnace on Bear Creek, Armstrong county, Pa. This furnace was 
built to use coke, and went into operation in 1819. It was, however, 
unsuccessful, the blast being weak, and the furnace chilled after making 
two or three tons of iror.. 

In 1835 the Acting Committee of the Pennsylvania Society for the 
Promotion of Internal Improvement sent an agent to England to study 
various subjects relating thereto, and specially charged him to investi- 
gate the method employed in the manufacture of iron. In 1835 the Frank- 
lin Institute of Pennsylvania offered a premium of a gold medal ‘‘to the 
person who shall manufacture in the United States the greatest quantity 
of iron from the ore during the year, using no other fuel than bitumin- 
ous coal or coke ; the quantity to be not less than 20 tons.” In thesame 
year this offer was made William Firmstone was successful in making 
good gray forge iron for about one month at Mary Ann Furnace, in 
Huntingdon county, with coke. . Firmstone is doubtless entitled to the 
honor of having been the first successful manufacturer of coke pig iron 
in this country, just about 100 years after the successful use of coke in 
Eugland. 

In 1837 F. H. Oliphant made coke iron at his Fairchance Furnace, 
near Uniontown, and in a letter to the Franklin Institute, dated October 
3, 1837, he claimed the premium offered by them. From 1836 to 1839 
other attempts were made to use coke in Pennsylvania furnaces without 
success. On June 16, 1836, the Legislature of Pennsylvania passed an 
act to encourage the manufactureof iron with ‘‘coke and mineral coal” 
which gave the Governor authority to charter companies with ample 
power to prosecute this branch o industry. In 1849 there was not 9 
coke furnace in blast in Pennsylvania. In 1856 there were 21 furnaces 
in Penns}!vania and 3 in Maryland using coke, but none of them using 
Connellsville coke, and it was not until the development of the Con- 
nellisville region that the use of coke as a blast furnace fuel came into 
favor or the n.asufacture of coke itself in this country assumed any im- 
portance. 

As early as 1817, as has been stated, coke was used at Plumstock. It 
is also said that some attempts were made in 1819 to use coke in blast 
furnaces in the neighborhood. All this early coke was made on the 
ground ; the first coke made in ovens was about 1841. It was in this 
year, 1841, that Provance McCormick and James Campbell, two carpen- 
ters. overheard an Englishman, as the story goes, commenting on the 
rich deposits of coal in Connellsville and its fitness for making coke. as 
well as the value of coke for foundry purposes, and they determined to 
enter into the business of manufacturing coke. Associating with them 
John Taylor, a stonemason and the owner of a farm on the Youghiogh- 
eny River, including a coal mine, which he operated in a small way, 
they commenced operations. Taylor constructed two ovens, and in the 
spring of 1842 enough coke had been made to fill two boats 90 feet long, 
or about 800 bushels. They started down the river on a high stage of 
water to Cincinnati. On reaching that city they found that the demand 
fur coke was not as brisk as they had hoped to find it. The new fuel was 
unknown there, and foundrymen regarded it with suspicion, calling it 
‘‘cinders.” Campbell, who went with the boats, remained at the land- 
ing three weeks, retailing out one boat load in small lots at 8 cents a 
bushel. He traded the balance to Miles Greenwood, a foundryman, at 
Cincinnati, for a patent iron grist mill. The mill was brought to Con- 
nellsville, and when put in operation was found to be a failure, and it 
was sold fur $30, and so ended the first coke manufacturing firm in the 
Connellsville coke region. 

A part of their cargo which had been traded for the patent will, was 
afierwards boated by canal to Dayton, O., and there sold to Judge Geb. 
hart, aformer resident of Fayette county, who then had a foundry in 
operation in Dayton. He used the coke in his establishment, and found 
it so well adapted for his purpose that he soon after came to Connells- 
ville and proposed to Campbell and McCormick to make more, but the 
result of their previous venture in the coke trade satisfied them. In 1843 
the ovens built by Taylor were rented to Mordecai, James and Samuel 
Cochran, who used them in making 24-hour coke. When they had 
coked about 1,300 bushels it was boated to Cincinnati and sold to Miles 
Green wvod, who in the meantime had become acquainted with the value 
of coke as a fuel. This is said to have been the first coke ever taken 
from Fayette county and sold for money, and was the beginning of the 





coke business in the Connellsville region, and the Cochrans must b 
considered the pioneers in the coke business in that region. Jame 
Cochran, one of the three named above, or as he is familiarly known 
‘* Little Jim,” is still in the business. He has his sons associated wit! 
him, and is operating under the firm name of James Cochran, Sons é 
Company. 

About 1850 three or four ovens were built and put in operation b) 
Stewart Strickler, the product being sold by him to the Cochrans, who 
boated it to Cincinnati and sold it. For some years but little coke was 
made, though a few ovens were built and that knowledge acquire: 
which was necessary for the coming development of the trade. The 
trade increased somewhat in 1851, and in 1855, it is stated, there were 
but 26 coke ovens above Pittsburgh. It was not until the Pittsburgh 
and Connellsville Railroad was completed to Connellsville, and Con 
nellsville coke had been successfully used in the Clinton Furnace, Pitts- 
burgh, that its value as a furnace fuel was fully demonstrated and the 
foundation laid for the demand that has resulted in such an unprece- 
dented development of coke manufacture in the Connellesville regiun. 








Selections of Building Materials. 
—— 

The most important matter, in preparing plans for a new structure, 
says the Carpenter and Joiner, to decide upon is the selection of the 
material. This, to a large extent, is determined by its cost, but not to so 
great an extent as might be imagined. It is to be taken for granted that 
an architect will build his structure of the best material his cost limit will 
permit. Now, this does not mean always the costliest material, although 
the public are apt to think so; but if the designer be a man of fine taste 
and well trained in his art, he will select a material that, while essen- 
tially durable, will confessedly subserve the best effect. Effect is a 
prime cause with every architect who has a genuine love for his art, 
and to a large extent is the dominant feeling in the design, but he still 
has a wholesome respect for a material that is admitted substantial and 
durable. 

If the new structure is a public building, he will naturally choose 
stone in preference to brick for his external walls, because with stone he 
can obtain a more noble and dignified effect. With stone, too, he can 
obtain a much more beautiful and permanent color [scheme, and if the 
structure will admit of decoration, he can obtain, more closely, a better 
interpretation of his designs than is now possible in brick or terra cotta. 
Public buildings demand dignity and repose and simplicity of coloring, 
and stone, as a material, offers the proper medium of expression. As to 
stone itself, great care and considerable knowledge of its structure is re- 
quired to enable an architect to make a proper selection. 

Considerations governing the choice of material exist naturally in the 
purpose of the proposed structure, its geographical location and its situ- 
ation with respect to adjoining or contiguous structures. In addition to 
these, a further condition is imposed on its selection by a circumstance 
which we have reason to believe is seldom thought of, namely, the char- 
acter of the coal burned in its immediate vicinity. In a district where 
soft coal is used largely for manufacturing purposes it 1s impossible to 
use a coarse, white stone, such as granite, marble or limestone, because 
soot becomes deposited on its roughened faces, and darkens and ulti- 
mately blackens the entire stonework to such an extent as to destroy its 
original expression. Where the use of soft coal prevails so as to be- 
come detrimental to the beauty of stonework, it is neccssary to resort to 
brick and terra cotta work, because they are not injured so readily as 
stonework. Where granite is to be used it is advisable to employ it in 
such a manner that it will not be damaged by fire from other buildings. 
This can be done only by strict isolation, and would relegate granite to 
isolated public buildings. For office buildings, built close to adjoining 
tructuress, it is evidently quite unsuitable. Granite-faced structures are 
often built of one uniform tone as to color, and the effect is cold and 
harsh. This practice has prevailed in the past, but it is gratifying at the pres 
ent time to observea marked change in this regard. Dark colored gran 
ites are now used for lower stories upon which are imposed stories lighter 
in color as the crowning cornice is approached. This choice is in keep 
ing both with the proper expression of stability and of aerial perspective 

Where brick is chosen for the sake of its inviting field as to color, it i: 
necessary to use the utmost care in selecting not only materials bu 
color. Brickmakers, with good judgment and taste, owing we believe 
to the urgent demands of architects and their clients, have been makin; 
marked innovations not only in the color of brick, but in their forms 
Bricks 12 inches long, 14 inch to 1} inch face, are now made. Other ir 
regular sizes are obtainable, and in addition to this, rock-faced stone 
work has been imitated by rough-faced brick. This roughing face is 
moulded face, and when used in a climate or locality free from soft cow 
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smoke, it can be used to great advantage It is a mistake, however, to 
suppose that artistic brickwork is cheaper than desirable stonework. 
The choice of either at the same cost is dependent, to a large extent, on 
the capability of the designer. Some men have a positive talent in de- 
signing brickwork which will be exquisite in its refinement of line and 
its delicate glow of color. In every case permanent effect is the ulti- 
mate aim, and can be obtained only by an almost encyclopedic array of 
information which has been carefully classified and fully studied. 








The Chemistry of Illuminating Gas.—Condensation. 
_—>_ 

A most interesting chapter in the series of articles, on the chemistry 
of illyminating gas, that have been published in the London Journal, 
under the signature of our special Fnglish correspondent, Mr. Norton 
H. Humpbrys, is that on condensation. Mr. Humphrys writes: 


Under the head of ‘‘ Condensation” may appropriately be included 
the treatment to which gas is subjected from the time it leaves the retort 
until it is delivered at the inlet to the washers or scrubbers. The ad- 
vancement in respect to this department has been greatly hindered by 
several circumstances. First, we find that although the behavior of the 
gas under various conditions during the act of cooling or of separating 
tarry matters has repeatedly been the subject of elaborate investigations 
these have always commenced at the outlet of the hydraulic main ; that 
is to say, after one-third or one-half of the total condensable matter has 
been separated, and the temperature reduced more than one-half. Ifso 
much care should be taken in finishing off in the precipitation of the 
last half of the tar, and in effecting the last 100° of reduction in tempera- 
ture, one cannot but wonder whether it would not be more advantage- 
ous to start at the beginning, and extend the same care with regard to 
gradual cooling, etc., right back tothe very mouth of retort. It is probable 
that the gas suffers a greater degree of reduction in temperature during 
the time it is traveling up the ascension pipes than-it does while passing 
through the whole of the plant included under the term ‘‘condensing 
apparatus,” as popularly used. And if a sudden reduction of tempera- 
ture to the extent of 20° or thereabouts is prejudicial to the quality of 
the gas, what must be the result of the progress through the ascension 
pipes and hydraulics, which may really be described as a sort of ‘‘ slow 
speed” condenser and a hot washer. Then there is always a tendency 
to mix up the work of purification with that of condensation. It is gen- 
era)ly the custom to claim for any new invention thatit is to separate the 
tar, prevent naphthaline deposits, improve the quality of the gas, and 
generally give the advantages that are to be expected from a better sys- 
tem of condensation ; also that it givesa certain quantity of ammoniacal 
liquor. Or possibly analyses showing the percentages of the variousim 
purities removed from the gas are quoted. Most of us are acquainted 
with the street performer who ingeniously manages to play a number of 
musical instruments at one time ; but it is questionable whether he pro- 
duces as good music as would result from the distribution, amongst an 
appropriate number of competent performers, of the various instruments 
crowded upon him. In a similar manner it may be questioned whether 
an apparatus that cools the gas and secures the precipitation of the tar, 
can also at the same time effectually wash the gas with water. A cer- 
tain amount of ammoniacal liyuor must of necessity be precipitated with 
the tar; but there are several reasons why it would be better to reserve 
the watery fluid for use in a subsequent process, than to attempt an in- 
timate contact with the gas at this stage. 

A third cause which has hindered advancements in the matter of con- 
densation, particularly of late years, is the general air of vagueness and 
uncertainty that has grown up around the question. A large number 
of investigators have pursued the subject with a directness of purpose 
that leaves nothing to be desired. The Rev. W. R. Bowditch, Mr. Wm. 
Young, Mr. Henry Aitkin, Mr. R. H. Patterson, Mr. G. Livesey, MM. 
Cadel, Chevalet, Bremond, and others, might be named as examples of 
those who have laid down useful guiding lines. Yet, with all this mat- 
ter available, I have seen some examples of modern ideas on the subject 
of condensation that are little better than a jumble of the phrases 
‘lighttar,” ‘‘ heavy tar,” ‘‘ light hydrocarbons,” ‘* heavy hydrocarbons,” 
‘hot condensation,” ‘‘removing products at high temperatures,” ‘‘ im- 
portance of adjustment of temperatures,” etc. The terms “‘ hot” and ‘high 
‘emperature,” for instance, are used by some speakers as representing 
300° or 400° F.; while others evidently mean anything considerably 


above atmospheric temperature—say, 100° or thereabouts. 


Another consideration is the fact that there is no point upon which 


<as engineers are more conservative than that of condensation. After a 


winter’s experience with the vagaries of naphthaline, for example, they 


are Only teo thankful if they can hit upon a plan that will insure im- 





munity from this pest, and give fairly satisfactory results. Once so for- 
tunate as to secure this desideratum, a great temptation must be offered 
to induce the engineer to try new condensation schemes. It must also 
be confessed that many so-called improvements have turned out to be 
rather erratic and unmanageable in practical operation, if, indeed, they 
should not be classed as failures. 

The number of appliances in connection with condensation that have 
secured anything like general favor is very small. On the other hand, 
the number that have been introduced, and perhaps tried at three or 
four different works—producing results to which public attention is di- 
rected—which have not only failed to find further favor, but have 
gradually sunk into oblivion, is large. Perhaps this is the reason why, 
in spite of all that has been written and said about the importance of 
systematic condensation, and the defects of the existing arrangemenis, 
the latter still continue in use as regards at least 90 per cent. of the gas 
that is made. In England, at any rate, the general rule is this: First 
the ascension-pipe ; then the time-honored, much abused, but withal 
trustworthy hydraulic main ; next the long and large foul main; and 
lastly a set of annular or pipe condensers. It is also remarkable that 
the practice in condensation appears to follow national lines. England, 
for instance, may be called the home of the foul main ; frictional con- 
densation is generally used in France; while our American brethren 
like to have something in the way of hot condensation. 

The object of condensation is to remove all matters amenable to me- 
chanical treatment, that are likely to give trouble further on, either in 
the purifying, the storing, or the distributing apparatus. The import- 
ance of thoroughly removing everything that is likely to appear as a 
tarry or an oily deposit during the application of solid or liquid reagents 
to the gas, cannot be too strongly insisted upon. Such deposits have 
the effect of clogging the purifying material, and interfering with that 
intimate contact which is so essential to economical and efficient purifi- 
cation. The presence of deposits in the holders, mains, services, or me- 
ters is also objectionable, not merely from the liability to cause stop- 
page of the supply, but because they absorb valuable light-giving 
constituents from the gas. So far there can be no disagreement. On 
the question of the proper temperature at which the gas should leave 
the condensers, however, there is some difference of opinion. While 
many prefer to reduce it to that of the atmosphere at this point, others 
talk about the evil effects of ‘‘over” condensation, and assert that the 
gas should not be reduced below a certain temperature—say 60° F.—at 
the outlet. So long as the operations of washing, purifying, and stor- 
ing are conducted in vessels freely exposed to outdoor temperatures, it 
seems absurd to talk about allowing the gas to leave the condenser at or 
about a fixed temperature. What is the use, for instance, of taking 
care not to reduce the gas below 60° in the condenser, but letting it go 
at that temperature into the scrubber, where it meets with a sudden 
douche of water at, say, 40°, and afterwards into a purifier and holder 
at 38° or less? Any advantage secured by careful adjustment at the 
outlet of the condenser will be lost unless the gas can be protected right 
through to the burner of the consumer from further loss of temperature. 
Granting that such reduction to atmospheric temperature may lead to a 
further separation of hydrocarbons, and to some loss of illuminating 
power, it is of no use to put a high quality gas into the holders, if such 
quality cannot be maintained right away to the premises of the con- 
sumer ; and if immunity from further deposits is to be secured, the gas 
must obviously be reduced, in the condensing apparatus, to the lowest 
temperature it is likely to reach in the course of its existence. 

Assuming this to be allowed, we now come to the question: What is 
the advantage gained by systematic condensation, as compared with the 
usual plan of providing apparatus of ample capacity, and then leaving 
matters to take care of themselves? By theterm ‘‘ systematic” condens- 
ation, I understand the adjustment of the extent of apparatus in use, 
according to the quantity of gas being made, or to climatic variations. 
Apparatus capable of dealing with the maximum make is provided and 
divided into two or more sections, so that either one or any number up 
to the full capacity can be worked, as may be desired. While there is 
no necessity for maintaining the whole in operation at a time when half 
is more than sufficient, there will not be any prejudicial effects on the 
gas by doing so, if all is as it should be. If the inner surfaces of the 
condensing apparatus are coated with tar, it is possible that the quality 
of the gas may suffer by contact therewith. But if everything is prop- 
erly designed at the inlet end of the apparatus, there will be no tar that 
is worth the name at or near the outlet end. There may be a little light 
and thin oily matter ; but nothing of a nature likely to injure the gas. 

The application of the plan of systematic condensation in such a way 
that, day and night, summer and winter, the gas should be delivered at the 
outlet at an even temperature, not varying, let us say, between 55° and 
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60° F.—or, to put it another way, that the gas should leave the conden- | diameter and 16 inches stroke, working with 120 pounds of steam pres 


. ° ° ° | 
ser Just so soon as it had parted with its condensable matter, not before | sure. 


It is coupled to a dynamo constructed for an output of 475 am 


and not after—would call for a great deal of care and continual atten- peres at 110 volts when driven at 430 revolutions per minute. The arm 


tion. On account of circumstances that need not be noticed here, the 
make of gas is varying from hour to hour ; and not only this, but the 
atmospheric conditions vary also. Apart from the «ffect of sudden sun- 
shine, storms, cold wind, snow, ete., all of which can, and undoubtedly 
should, be guarded against, the temperature of the atmosphere will vary 
through a range of 20° in as many hours. So that it would either be 
necessary to house the apparatus, and adopt special precautions for 
maintaining the temperature at the desired degree, or else to tell off an 
attendant for the special duty of watching the thermometers, and adjust 
ing the condensing arrangements accordingly. 

Since it appears then that any refined process of condensation would 
mean trouble and expense, with but little tangible advantage, the best 
plan is to go no farther in this direction than to place the condensing ap- 
paratus under cover in a sheltered locality, and possibly to divide it into 
two or three sections, which can be used according to the make of gas. 
The condensing apparatus, as a whole, will beso designed as to be capa- 
ble of dealing with the maximum requirement ; and it is well to provide 
each section with a separate overflow-pipe, so that thé quantity of fluid 
deposited therein can be easily estimated. A cased thermometer of the 
usual construction will, of course, be used in each instance; and by 
carefully watching the quantity of fiuid deposited, and the reduction of 
temperature, it is easy to form an intelligent idea of the action going on. 
It is not a difficult matter to arrange the overflow so as to admit of the 
introduction of a measuring vessel, whereby accurate estimates can be 
made of the quantity of liquor deposited, and samples of the liquid ob- 
tuined for examination. 

The numerous forms of apparatus used for condensation may be re- 
sulved into two classes—chamber condensers and friction condensers ; 
und many of those in common use combine the characteristics of both. 
In the chamber condenser, the gas moves so slowly that opportunity is 
afforded for even the finest suspended matters to settle out of it; and in 
the friction condenser the same result is obtained by causing the gas to 
impinge upon surfaces suitably arranged. A pipe condenser may par- 
take more especially of one or other of these principles, according to its 
proportions. If sufliciently large in sectional area to allow a rate of 
travel for the gas of not more than a few inches per second, it is a cham- 
ber condenser. But if the gas moves through it at a comparatively 
rapid rate, then it depends more for its efficiency on the contact of the 
gus to the sides of the pipe, the impact afforded by bends and curves, 
eic. ; and it is practically a friction condenser. 

The annular condenser, which is by far the most popular form of ap- 
paratus, probably depends for its efficiency not so much on the large ex- 
tent of surface to which the gas is exposed as on the effect of impact af- 
forded to the gas at the inlet of each column. The gas entering at the 
inlet-pipe strikes directly on the surface of the inside cylinder, which is op- 
posed to it, and then diffuses itself into the anoular space. When the an- 
nular condenser is fixed close on the outlet from the hydraulic main, this 
action is apt to manifest itself in a very disagreeable way, by frequent 
stoppages at the base of the first column. But, as a general rule, the 
“annular” is used as the finishing apparatus. The difficulty experi- 
enced with any arrangement of the friction kind is that, after a time, 
the surfaces become coated with a very viscid, gummy sort of pitch, which 
greatly interferes with the effieiency of the condenser, besides tending to 
impoverish the gas. This difficuliy is the more marked the nearer the 
apparatus is fixed to the hydraulic ; so that possibly the general modern 
practice of commencing with a foul main having dimensions sufficiently 
large to enable it to act chiefly as a chamber condenser, and finishing 
with an annular condenser, is really sound in principle. 





Efficiency of a Combined Engine and Dynamo. 
—— 

The direct union of engine and dymamo on a single base is rather 
growing in frequency. The exigencies of ship lighting have created a 
demand for such machines, and as the average speed of dynamos has 
greatly fallen, owing to improved construction, the direct coupled ma- 
chine is coming into more and more prominence. Some interesting 
tests have recently been made in England with a direct coupled machine 
of the Edison-Hopkinson type, driven by a compound double crank en- 
gine made by Willan & Robinson. The results of the test skow an effi- 
ciency of engine and dynamo that is emphatically remarkable, and dis- 
tinctly greater than any similar result which has heretofore been re- 
ported. 

The particulars of the engine and dynamo are as follows: The engine 
is a double cylinder compound, with low pressure cylinder 14 inches in 





ature is of the bar construction, is plain shunt wound, and is fitted with, 
a commutator of hard drawn copper with mica insulation. Four brush 
es are carried on each rocker arm. Some details of the machine and its 
performances are as follows : 

Resistance of magnets.............+++5: 16. ohms. 

Resistance of armature 0055 ** 

ee: We 

2.2 
Total efficiency }.7 per cent. 
Consumption of water per I. H. P. hour. 21.6 pounds. 


on be 


Consumption of water per E. H. P. hour 25 
As may be readily seen from these figures, the engine and dynamo 


were worked above their full normal output, which fact would tend to 


Another test made with a precisely similar combination, working at 


slightly increase the efficiency 


its normal load, gave the following results : 
0.0058 ohn s. 
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Resistance of armature 

Resistance of magnets.... 
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Giving a total efficiency of 83.3 per cent. 
In the first experiment the electrical losses were as follows: Loss in 
magnet coils, 756 watts, equal to 1.4 per cent.; loss in armature coil, 
1,386 watts, equal to 2.6 per cent., so that the electrical efficiency of the 
machine due to ohmic resistance alone was 96 per cent. The remainder 
of the losses, a little over 8 horse power, is due to friction of engine and 
dynamo, hysteresis and the like. This is certainly an admirable show- 
ing, both for the engine and dynamo, for not only must the latter be 
more than usually efficient, but the former must be singularly light run- 
ning to give so small an amount of friction. Mather & Platt, builders 
of the dynamo, have constructed a large number of similar combina- 
tions. Those refered to are part of a considerable order made for ordin- 


ary electric light service. 





A Few Hints on Cement. 
— 

A correspondent of the Engineering Record, in writing to that paper 
on the qualities of cements, says: 

Cement, with its many admixtures of sand and other “‘ aggregates,” is 
one of the most important materials entering into the construction of 
nearly all departments of engineering 

The rigid enforcement of mechanical tests, and in some foreign coun- 
tries a chemical test, which, in the writer’s opmion, should be the rule 
and not the exception, has brought the cement industry to a high stand- 
ard. , 

It is desirable that some uniform method of testing cement be adopted 
whereby ihe interest of the manufacturer should receive as much pro- 
tection as that of the consumer. 

Probably more injustice is done to the manufacturer by the use of fine 
sand of a quicksand nature, or saud of a loamy nature, or loam mixed 
with gravel or broken stone, than in any other way, and it is here sug- 
gested that a standard sand be specified in specifications, and a method 
both mechanical and chemical employed to test its quality. 

A good cement is sometimes temporarily condemned when investiga: 
tion proves the cement to be up to standard while the sand is anything 
but desirable. A simple test for sand, which can be performed on the 
work without waiting for the mechanical test, is to place a tablespoonful 
of the sample to be tested in a small wine glass or test tube, and add to 
this 3 or 4 tablespoonfuls of a solution of hydrochloric acid, the acid so- 
lution being 4 parts water to 1 of acid. If no reaction, effervescence, 
ete., occurs, the sand may be used, but should there be a perceptible ef- 
fervescence, it should be regarded with suspicion. 

This is a point which, in the writer’s experience and observations, has 
not received the attention upon actual construction which it should. 

A few experiments with glass lamp chimneys will satisfy the engineer 
that cement expands in setting under water, while .in air it contracts, 

In this connection the writer would say that he has never been suc- 
cessful in making a perfect bond between brick masonry and cement 
concrete when water-tight work was tequired. For instance, sewers are 
sometimes built with a brick invert several rings in thickness, and the 
arch turned with but one ring of brick, upon which is placed cement 
concrete, the bond between this 4-inch ring and cement concrete does 


not remain perfect. This may be due to unequal settlement, to ligh 
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enters, ete., but it seems to be equally as reasonable to presume it to be 
‘used by the expansion or contraction of the cement concrete at the 
int of contact with the 4-inch brick arch, and the resulting sliding ac- 
mm of the cement concrete by that of the adjoining brick surface. 
or a foundation, where cheapness, durability, strength, ete., are the 

requisites, cement concrete is an excellent material when properly made 
id rammed into position. Probably no branch of masonry construc- 
mn requires so much painstaking care and thorough knowledge of just 
at is required and how to accomplish it, as the proper manipulation 

of cement concrete. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Wat Sees 

AFTER an experience of more than a year in the supply of incandes- 
cent electric lighting, the rate of pay therefor being based on ‘t what gas 
formerly cost the consumer,” the Mount Holly (N. J.) Electric Light 
Company has notified its patrons that a ‘‘slight increase” in the rates 
for commercial lighting is to be made. The “slight increase” amounts 
to something like 15 per cent. 


THE adjoining or neighboring town of Moorestown has also given 
shelter to a puny specimen of an electric lighting company, the propri 
elors whereof have attracied attention to themselves by ordering an ad- 
vance in rates, the same to take effect on January ist. The explanation 
is: ‘This was made necessary to properly cover the expenses of the 
company.” 

Just think of it! Jolly and gentle ‘‘ Ed.” Stein languishing in the 
wilds of Waukegan, Ills.! Does he ever think of the flesh pots of the 
Quaker City ? Can he ever forget them—that’s more like it. Still, it is 
just possible that he is more to be envied than pitied; for out in that 
‘* Western fastness ” is not his everlasting fortune to be made in starch ? 
No wonder that he is stiffening up! Joking aside, we are more than 
pleased in this Christmas week to say that the prospects of the Company 
with which Mr. Stein is connected are of the brightest sort, and that its 
positive commercial success is assured. The following account of the 
Company’s works is from the columns of the Waukegan Post: ‘‘Ac- 
cording to the old pagan mythology one of the heroes sprang full-grown 
and equipped for war from the head of a goddess, and many enterprises 
have risen phoenix-like from the ashes of some great calamity in larger 
proportion and to greater successes than ever before. Something akin 
to this has been the manner in which the extensive starch works have 
risen as from the sand, in a few weeks. It seems only a few days since 
the workmen began the foundations, and now the walls of those large, 
massive, well constructed buildings are completed, and the roofs are on. 
There are, strictly speaking, three buildings, which we may mention in 
the following order. First, the large, central, 3 st ry one, known as the 
starch house, 96 by 100 feet, ground dimensions, The first story is 22 
feet clear, and will be occupied by huge tanks, each 12 feet high by 134 
feet in diameter, set directly on the ground, all being connected at the 
top with platforms and walks. The second floor will be devoted chiefly 
to starch tables, while the third floor will be similarly used. Of course, 
there will be much machinery in these rooms, which our space will not 
permit us to refer to minutely. This central building is flanked with two 
wings. The one on the north is known as the kiln house, is 96 ft. by 100 
ft. on the ground, asit is to be devoted to kilns for drying the starches as 
manufactured. Itis2storieshigh. Thesouth wing isknownas the mill 
building, 64 ft. by 128 ft., having 2 full stories and a good 8-foot base- 
ment. In this building the corn will be stored and ground. The grain 
will be delivered from the cars, on a side track close to the building, into 
a pit in the basement, thence by an elevator to the third floor, which 
tay be styled one large corn storage room. The mills for grinding will 
occupy the balance of this building. The walls of all these structures 
are 17 inches thick, placed on the best possible st»yne foundations. Di- 
rectly east of tuis south wing is the engine room, 48 by 48, and 1 story 
high. The foundations for the engine will be about 24 by 40 feet, 
aud laid 8 feet below the surface, going several feet down into 
the hard, blue clay. Immediately east of, and connected with this is 
the boiler house, 50 by 80 feet, in which will be placed the battery of 
boilers, with storage room for coal. The east fronts of the boiler and 
Starch buildings are in line, so that one railway track passes both of 
them, the coal being shoveled from the cars into the boiler room. The 
Siiokestack is about 12 by 12 feet, outside, with walls 3 feet thick at the 
base, with a 6-foot flue, and connects directly with the boilerand engine 
roo. The stack is 100 feet high. There are three railroad tracks, two 
ot the E, J, & E. Company’s, both on the east side of the works, and 
the Northwestern on the west side. This gives the starch works superior 
ra. road facilities, as the tracks are so arranged that ‘material can be re- 
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ceived at any point alongside the buildings and unloaded exactly where it is 
wanted. Inthe construction of these works—and itis only since October 
the task was begun—nearly 2,000,000 brick were used, and !00 car loads of 
stone—altogether, over 600 car loads of building material were used. 
Over 200 men were employed on these works, and asa re.ult of the ex 
cellent service rendered by boih the Northwestern and K. J. & E. Rail- 
roads, there has not been an hours delay from waiting for material. 
This speaks volumes for Waukegan as a point where railroad facilities 
are to be considered. A large force of men are now engaged on the 
interior construction, and it is the intention of the officers of the Com- 
pany to begin the manufacture of starch as soon as it can possibly be 
done. Contracts have been let for all the machinery, and several con- 
signments of the same have already been received.” - Krom this it will 
be seen that Mr. Stein will likely be a very busy man in 1891; and we 
wish him that success which his straightforward record in connection 
with the gas industry entitles him. 


AT the annual meeting of the Ilion and Mohawk (N. Y.) Gas Light 
Company the following officers were chosen for the ensuing year: 
President, Thomas Ringwood ; Vice-President, John Hoefler; Treas- 
urer, C. W. Carpenter ; Secretary, M. J. Manager, John A. 
Giblin ; Directors, Thomas Ringwood, M. J. Richards, F. C. Shepard, 
C. W. Carpenter, John Hoefler, A. N. Russel, J. V. Schmidt, E. Roche 
and H. D. Alexander. 


tichards ; 


THE authorities of Henderson, Ky., purchased the local gas works in 
1867, and leased them for a period of 15 years, or until 1882, when they 
assumed direct control of their operation. In 1882 the rate charged for 
gas was $2.25 per 1,000, successive reductions having put the rate at this 
time to $1.50 per 1,000 for illuminating gas and to $1 per 1,000 for gas 
used for cooking, heating and power purposes. Last year the send-out 
amounted to 11,626,000 cubic feet, of which quantity 2,857,860 feet was 
consumed in the public lamps. Coal gas is manufactured, and the 
average illuminating value of the product distributed was 19 candles. It 
would appear that the works are well managed, and that the people are 
satisfied. The population of the place is said to be very close to 10,000. 


A FRANCHISE for a gas, electric light, and water works company has 
been awarded to Messrs. Francis Donahoe, N. B. Coffman and J. R. 
Welty, by the authorities of Chehalis, Washington. Under the agree- 
ment, the electric light portion of the undertaking is to be in operation 
by March 10th, and the authorities agree to take, on public account, not 
less than 10 arc lights (2,000-candle power each), the charge for these to 
be $12 per month each, on an all-night table. It also agreed that private 
consumers are not to be charged in excess of the following rates for each 
16-candle power incandescent lamp supplied : $1.25 per month, to 10 
o'clock ; $1.50 to midnighé ; $2, all night. The franchise is to live for 
30 years. The authorities, however, to have the right to purchase the 
plant at the expiration of 20 years. The Company also binds itself to 
supply gas to the town “within a reasonable specified time after de- 
manded by the Council.” This place is a post town of Lewis county, 
Washington, and is on the Chehalis river and on the Northern Pacific 
Railroad at a point 30 miles south of Olympia. Coal is abundant. The 
population is not far from 8,000, and we have little doubt that the gas 
works portion of the enterprise will be gone on with before the close of 
1891. 


THE rates charged by the Westinghouse Company for its meters for. 


measuring natural gas are : 


Capacity, ca. ft. per hour. Price. 
VE 8 re ior $1,800 
iN Srer Re: rey a 700 
SACS) ea dw'e 01s + aede wien wis He we a 200 


meter to supply a 25-horse power engine, $125 ; 12-horse power engine, 
$75 ; house meter, ‘* No. 3,” $20; ‘‘ No. 5,” $25; ‘* No. 8,” $35. 


BEGINNING December ist, the uniform rate charged by the Philadel- 
phia (natural) Gas Company to domestic users is 15 cents, net, per 1,000 
cubic feet. 


JupGE Simonton, at Harrisburg, Pa., before whom was argued the 
case of the Commonwealth of Pennsylvania against the United Gas Im- 
provement Company, has decided in favor of the defendent. He holds 
that the Company cannot be held for taxes upon the proportion of its 
capital stock invested in patent rights granted by the Gevernment. 


THROUGH the bursting of a pipe used to convey petroleum from tank 
cars into the works of the Augusta (Me.) Gas Company, over 4,000 gal- 
long of the fluid found its way intothe Kennebec river. 
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THE Delaware County Gas Company will succeed to the franchise and 
works of the South Chester, Pa., Gas Company. The capital stock is 
put at $100,000, and the plant will be virtually rebuilt. 


THE authorities of Cambridge, Mass., have decided to purchase the au- 
tomatic gas lamp lighting and extinguishing devices, as per the pro- 
gramme arranged that was noticed in our last issue. 


M. JARECKI, Light Inspector, Denver, Col., at the solicitation of 
Mayor Londoner, has presented the following estimate of the number 
and cost of the lights (electric) that will be required to light the streets 
and public buildings of Denver in 1891 : 

600,all-night arcs, at $120 per year,.... ....$72,000 
1,600 incandescents, at $26 41,600 
46 tower arcs, at $216 9,936 
Various buildings....... 5,000 
Inspector's salary 1,800 


Total $130,336 


THE following are the bids submitted by the respective competitors in 
competition for the public electric lighting of Davenport, Iowa, the fig- 
ures being submitted in response to the invitation for such tenders from 
the Committee on Light, of Councils : 

Peoples Lizht and Fuel Company, not less than 150 arcs (2,000- 
candle power) on a 3-year contract, $98 per lamp ; 5 years, $89 ;7 years, 
$85 ; 300 incandescent lamps (32-candle power each), 3-year contract, $27; 
5-year, $25; 7-year, $23. 

Electric Uluminating Company, 100 arcs (2,000-candle), 3-year con- 
tract, $85 ; 5-year, $83 ; 7-year, $81 ; 300 incandescent lamps (32-candle), 
3-year, $21; 5-year, $20; 7-year, $19. 

Thomson -Houston Electric Company, 100 arcs (2,000 candle), 3-year, 
$100 ; 5-year, $90; 7-year, $80. 

Davenport Gas Light Company, 100 ares (2,000-candle), 3-year, $95 ; 
5-year, $90; 7-year, 85. F 


THE Village Electric, Gas Light and Railway Company has been in- 
corporated by Messrs. Wm. H. Porter, Chas. S. Read and Gilbert E. 
Porter. Itis capitalized in $50,000, and the articles assert that the de- 
sire of the proprietors is to construct electric and gas plants and to fur- 
nish gas and electricity for illumination and power in Du Page county, 


Ills. 


THE ‘‘independent” politicians of Jefferson county, Ky., and more 
particularly those resident in that county’s beautiful and progressive 
city of Louisville, have, in season and out of season, been most violent 
in their attacks on the management of the Louisville Gas Company; 
and these sons of toil(?) are not over-particular in the nature of what 
they charge against the management. Such delicate thrusts as those 
contained in the words perjurers, vote-purchasers, bribers, etc., are of 
loud and frequent flaunting by the miserable crew, who never having 
had anything of their own to manage, insist that able business success 
must be grounded on fraud and nurtured on robbery. Hitherto the 
proprietors of the Louisville Company have kept on in the even tenor 
of their way, attending to their own affairs, and reaping substantial re- 
ward from the skill and courage that they have displayed in their man- 
agement, unmindful of the snarling pack whose yelping ought to be 
rewarded by the contempt of inattention. And we are sorry that the 
’ Louisville Company has seen fit to depart from its hitherto well-kept-up 
policy of dignified silence. Apparently having lost control of its tem- 
per, the Company, at a meeting held on the 8th inst., caused the adop- 
tion of the following rezslutions, which are reprinted without further 
comment at our hands, save that we would be better pleased to know 
that such action had never been taken: 


OFFICE LOUISVILLE Gas Company, 
LOUISVILLE, Ky., Dec. 9, 1890. 
At a regular meeting of the Board of Directors of this Company, held 
on the 8th inst., on motion of John M. Robinson, the following preamble 
and resolutions were unanimously adopted, to wit : 


Whereas, During the recent municipal election there appeared at 
divers times statements in some of the public prints of this city to the 
effect that this Company had contributed money for election purposes, 
which, if believed, reflects upon the personal integrity of this Board of 
Directors, as it implies a perversion of the funds of this Company, and 
a violation of the trust reposed in us ; therefore be it 

Resolved, That this Board officially declares that all statements or in- 
timations that this Company has in any way directly or indirectly con- 





tributed one cent for political purposes of any character are totally 1 
true, without foundation in fact or intention. 
Resolved, That the President be requested to give such publication of 
this action as he may deem necessary. 
By order of the Board, Gro. W. Morris, Presiden: 


E. S. Porter, Secretary. 


A DAMAGE case that attracted much attention in Boston, Mass., early 
this month, was that of Gertrude McNeal against the Boston Gas Light 
Company. Plaintiff, who is perhaps 19 years of age, asked for $30,100 
damages for personal injuries caused by the neglect of the defendant's 
agents. According to the testimony, plaintiff was employed by a firm 
who occupied the second floor of the premises on the northeast corner 
of Washington street and Indiana place, that on the afternoon of Sept 
18. 1889, she had occasion, in the performance of her work, to cross 
from one room on the floor to another, aad that in so doing she fell 
through a trap-door that had been opened by workmen in the employ 
of the Boston Gas Light Company for the purpose of permitting them 
to carry on with greater ease the inspection of certain pipes and a gas 
meter. The defendant interposed the defence of contributory negli 
gence. The case was tried in the Superior Court, before a jur *, and the 
hearing occupied a week, but despite all the ingenuity and pleading of 
the Company’s counsel—Messrs. A. A. Strout, C. P. Greenough and J. 
P. Parmenter—whose arguments were cleverly and concisely put, the 
jury, after some deliberation, returned a verdict in favor of plaintiff for 
$9,000. It was conclusively shown that plaintiff's injuries are perman 
ent. Mr. Thomas Riley conducted the case for plaintiff. 





CONTRACTORS might do well to bear in mind that the works of the 
Northampton (Mass ) Gas Company will be materially enlarged next 
spring. 


THE property of the old Willimantic (Conn.) Gas Company is now in 
possession of the incorporators of the Jitizens Gas Light Company, of 
that city, and contracts have been given out for the installation of a wa- 
ter gas plant. We understand that the new construction will be com- 
pleted by March Ist, and that the cost of the same will approximate to, 
if not exceed, $25,000. In the meantime the main system changes and 
extensions are being sent along with despatch. A most hopeful sign in 
the method adopted is the determination that ‘‘ dead ends” in the circuit 
shall no longer be of record on the maps of the Company. 





THE regular semi-annual dividend of 34 per cent. on the shares of the 
Brookline (Mass.) Gas Light Company has been declared, payable on de- 
mand on and after January 15, 1891. 


Mr. A. P. SHawver, City Civil Engineer of Indianapolis, Ind., has 
been authorized to ask for tenders for supplying are lights to the city, 
the competition to terminate on January 5, 1891. The following are the 
main points of the specification : 

‘* Propositions to be for 100 lights, for 500 lights, for 600 lights, for 
700 lights and for 800 lights, all to be 2,000-standard candle power lights, 
suspended on mast arms. All bids to be made to comply with provisions 
of General Ordinance No. 44, 1888, of this city, providing for the plac- 
ing of all electric light wires within North, South, East and West 
streets, to be laid underground, outside of which boundaries wires 
may be strung on poles. The contractor to furnish all necessary 
material, and do ali work of whatever kind necessary to construct, 
equip and maintain in good and substantial electric installation, 
complete and ready for operation for lighting the city, and when 
the same is completed shall operate the same in its entirety for 4 
trial period of 60 days. The lights furnished shall be as good as the best 
standard 2,000-candle power lights used in any city in the United States. 
At the end of the trial period, if the lights are as good as above speci- 
fied, and should the performance of the entire plant prove satisfactory, 
the city will accept the same, and the rental shall date from the begin: 
ning of the trial period. But should the performance of the entire 
plant be not satisfactory to said city, the plant will not be accepted, and 
no rent will be paid until said plant is made, in its entirety, perfectly 
satisfactory to said city. The equipment must in all respects be of the 
best manufacture and of the latest and most approved design. Bidders 
to make their propositions upon the basis of an all-night lighting sched: 
ule, beginning one-half hour after sunset and ending one-half hour be- 
fore sunrise ; also, on a basis of a 5-year and also on a 10-year contract. 
Lights to be located under the direction of the Committee on Public 
Light, of the Common Council, and Board of Aldermen and the City 
Civil Engineer. The plant will consist of an equipment capable of 
operating and sustaining circuits upon which to operate are lights of 
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2.000 standard candie power each. Not more than 50 lamps to be light- 
ei by any one circuit. The mean photometric candle power of the 
lights, measured at an augle 45° from a horozontal, shall be as great as 
tliat shown by the best standard 2,000-candle power arc light now in use 
in the United States,” etc. 





[HE Enginer also asks for tenders for 500, 1,000, 2,000, 3,000 or 4,000 
gas lamps, of the capacity and sort now in use by the city. 





A LocaL authority, in commenting on the public lighting situation at 
Allegheny City, Pa., says that on January 16 the city will be called 
upon to accept the electric light plant from the contractors, whereas the 
action that is to be taken in the matter is very far from having been set- 
tled upon. Councilman Roudolph, of the Fifth Ward, is very outspoken 
in his condemnation of the system and its cost, and he brings forward 
figures showing that at the present rate of expenditure it will require 
$100,000 per annum to operate the plant. The towers, too, are a dismal 
failure; and, take it all in all, the plight of the city in respect to the 
outcome of its lighting venture on municipal account is not a happy 
one. The contractors, however, show no symptoms of uneasiness, and 
rest content fh the knowledge that, as their part of the task was per- 
formed according to the strict letter of the specifications, and as the city 
is solvent, they will be paid in full. 


A RocHEsTER (N. Y.) correspondent humorously asserts that the in- 
habitants of the adjoining town of Attica have become tired of acting 
as public lamps (they depend on ‘‘individual” lanterns to light them 
on their way), and the authorities will now invite proposals for a public 
lighting system. 





It is said that Boston parties are considering the advisability of put- 
ting in a gas and electric light plant at Stratford, Conn. 





THE beginning of the end would seem to be indicated in the financial 
peddling that is now going on in the Westinghouse Electric Company. 
Whether so or not, the following inclosure from a Pittsburgh corre- 
spondent affords much food for reflection: ‘‘The stockholders of the 
Westinghouse Electric Company met in Philadelphia on the 10th inst., 
and decided to issue $3,000,000 of preferred stock. Having called 
the meeting to order, President Westinghouse submitted a statement 
respecting the Company, the statement being based on figures compiled 
by a committee appointed to examine the Company’s affairs. The re- 
port put the assets at $6,280,000, and the liabilities at $3,642,045.97. Mr. 
Westinghouse then explained the necessity for issuing $3,000,000 pre- 
ferred stock with par value $50 a share, bearing 6 per cent. interest, 
this stock to have first claim on the assets of the Company. Mr. West- 
inghouse also put forth argument where it would be possible to wipe 
out about $1,500,000 of the liabilities (in all probability this one and a 
half millions is the debt of the Company to him), ‘thus placing,’ as he 
said, ‘the Company on a solid cash business.’ He said the money de 
rived from the sale of the preferred stock would serve to “pull the 
Company through the present stagnant state of business.” The capital 
stock of the Company is $10,000,000, and it was almost unanimously 
voted to issue the $3,000,000 of preferred stock, the new issue to be reg- 
istered—in fact, to a tyro, the new issue looks suspiciously like a first 
mortgage bond. The report of the number of stations and lights con- 
trolled by the Company was as follows: Number of central stations, 
direct current arc, 71. Number of central stations, alternating current 
arc, 66. Number of central stations, incandescent, 357. Number of 
central stations that have increased their capacity since they started— 
arc type, 17; incandescent, 101. Total light capacity, direct current arc, 
5,280 ; alternating current arc, 5,510; incandescent, 651,300. Number 
of street car motors, 407. 





THE Council of Columbia, South Carolina, have awarded a contract 
for the public lighting of that place, by electricity, to the Congaree Gas 
and Electric Light Company, the agreement to last for two years from 
January 1, 1891. Ares are to cost $132 each per annum ; incandescents 
(20-candle power), $21 each. 





SUPERINTENDENT HaD.ey, of the Meriden (Conn.) Gas Light Com- 
pany, received a call the other day from a well-dressed man who said 
that astout man was waiting on the sidewalk for the Superintendent. 
The latter locked the safe, tried the money drawer and accompanied the 
“ well-dressed ” down the stairs. The stout man was not visible, and the 
Superintendent stepped into the store underneath the office, presuming 
that his ‘‘ stoutness” was there in waiting—in the meantime the “ well- 
dressed ” had sauntered off. The stout party not being discoverable, Mr. 


Hadley ascended to his sanctum, there to find an ‘‘aching void” in the 
money drawer, which had been forced open and the contents removed. 





JoHN LYON, an employee of the Portchester (N. Y.) Gas Company, 
lost his life through a gas explosion that occurred thete a few days ago. 


THE American Automatic Gas Machine Company has been incorpor- 
ated at Camden, N. J., with a capital of $250,000. The incorporators 
are Messrs. Lyman B. Childs, Oscar S. Wilson, Edwin Paramore and 
Heister Brimmer, of Philadelphia, and Harry H. Copeland, of Camden. 


ON and after January 1, 1891, the Directors of the Wooster (Ohiv) 
Gas Light Company have decided that the following gas rates shall 


rule: 


Quantity Used Monthly. Net Rate per M. 


Meee ome OO. 1... . . cccwadlcs ages voi $1 40 
Fo) SMe S-Series 1 35 
ROOeeea eee." ow. cc ckveuwanvees 1 30 
8,000 and upward ..................45. 1 25 


The Company also agrees to furnish pipe and fixtures at cost, and to 
keep all burners in repair without charge ; further, that the best makes 
of gas cooking and heating stoves will be supplied on demand, at fac- 
tory prices. Our correspondent who furnished us with the official noti- 
fication of the Company’s action ventured the query, ‘‘ How’s this ?” 
To which we reply, ‘‘It is simply splendid,” and that the Messrs. Kauke 
can be depended on to keep Wooster up in the front rank, so far as in 
telligent and liberal management of its gas interestscan contribute to so 
desirable a policy. 





Mr. A. F. GILBERT is looking over the situation at Fairbury, Neb., 
with a view to erecting a gas works there. 





Carbon an Impurity in Hydrogen Affecting Determination in 
Atomic Weight. 
oo 

Prof. E. W. Morley, notes that it is very difficult to obtain hydrogen 
free from carbon if zinc is employed. 

1. If zine be dissolved in dilute acids, carbon contaminates the escap- 
ing hydrogen. No sample of zinc yet obtained by the writer gave hy- 
drogen in which carbon was not quickly shown by passing it over heated 
copper oxide and into lime water. 

2. If zinc be amalgamated, put into dilute acid and hydrogen obtained 
electrolytically, it still contains carbon, which has been proved in the 
same way. 

3. If the purest zine obtainable ii: commerce is heated in a vacuum, it 
gives off a gas containing carbon not in the form of the dioxide. Dr. 
Wm H. Burton kindly made many experiments on this matter; sixty 
grammes of zinc gave sometimes 0.8 c. c. carbun dioxide by combustion 
of carbon existing in the gas given off on fusion in some form other 
than carbon dioxide. All samples also gave off nitrogen. 

4, It is obvious that metallic aluminum is likely to contain gases im- 
prisoned in it and derived from metallurgical processes. 

5. The electrolysis of an alkaline hydroxide is likely to give an impure 
hydrogen unless alkaline carbonates be removed. Such electrolysis, 
where a carbonate had been purposely added, in a voltameter most 
thoroughly cleaned from all organic matter, gave hydrogen containing 
a notable amount of carbon. 

The bearing of these facts on the determination of the atomic weight 
of hydrogen is obvious. 








The Market for Gas Securities. 
So 

An easier money market and a renewed attack on floating shares by 
investors led to better prices all round in the share market during the 
past week, and in common with the rest gas shares advanced noticeably, 
although the net increase in values for the week was not so pronounced 
as we presumed would be recorded. Consolidated made and held an 
advance of 3 points, opening sales to-day (Friday) being made at 91}. 
Something like 1,500 shares of Cofisolidated were taken during the week 
for investment from what might be called ‘‘street stock,” and it is a pat- 
ent fact that the volume of such floating stock is shrinking rapidly. The 
inevitable result must ensue—a decided and permanent rise in value. 

The Equitable Company suffered a severe loss last week in the death 
of President Graham, but no depression was caused in the shares, which 
are firmly held. In Brooklyn shares the tendency seems to be all in 
favor of higher prices, and Nassau gas appears to be most in favor. Bay 
State gas is higher, and Laclede gas made an important movement up- 
ward on the receipt of the decision of the Supreme Court that the 90 





cent gas ordinance was invalid. 
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811-1 “C., G. & E..” care this Journal. 





= a 
Position Wanted 
As Superintendent of Cas Works. 
Has had a large experience in the manufacture and distribu- 
tion of gas und constraction and extension of gas plants. A! 


references. Address 
803-tf “ E..”’ care this Journal. 





FOR SALE, 
Valuable Gas and Electric 
Light Plant, 

In a flourishing Ohio city of 12,000. Franchise perpetual. Earn- 


ings, $22,000 per annum, and may be largely increased. Address 
810.5 “ FABYAN,” care this Journal. 








CALIFORNIA 
GAS WOoRES 
Hor Sale. 


| Several Coal Gas Plants, in both Southern and Northern Cali- 
fornia, now profitably operated and constantly increasing in 
| value. Practical gas men, with $7,500 to $15,000 to invest, can 
| secure controlling interest and superintendency.. Very desirable 
| places of residerce. Satisfactory reasons for selling 
| “ SECRETARY,” 123 Beale Street, 
807-13t San Francisco, Cal. 
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OGPE=\ NGAI SNP “SUCCESSFULLY INTRODUCED.”, DURAND WOODMAN, Ph.D., 


ly 10 Sizes tron $710 $75 Analytic and Technical 






























a i dlr "WATER SUPPLY TANKS, Hi ll Ch 
FIRE PUMP ill Chemical Company’s 
AN TN ee oc HEMIST. 
SSP RIC ND» 
t Makers aA stesewnve Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro 
. 4NCUNNATI, O." leum, Mate rial at Gas Puritication. Tar, Ammoniacal tigueds 
. ~ cae sa © IRON MASS and other Bye-Products, Fire Clays, Deposits in Mains, Water 
Be for Steam Making, Boiler Scale, etc., etc. Expert work in con- 
-jol== b= ow ynection with “* Damages to adjacent water supplies and adjoin- 
£ —s a John McLean For Gas Purification. ing properties.”. Experimental Investigations for Inventors 
C | ol 








Man’ facturer 127 Pearl Street (Hanover Square), N. VY. 


‘offce, 229 Bridge Street. Works, Newtown Creek. | — 











GAS 


valve. S > Sern Y LUDLOW VALVE MFG, C0. 


298 Monroe Street, N, Y, CORRESPONDENCE SOLICITED. | 
| 
| 


~ CHAPMAN VALVE MANUFACTURING CO,, .. 


MANUFACTURERS OF 


Valves and Gates for Gas, -Ammonia, Water, Big, 


Also, Gate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE TREASURER’S OFFICE: 


Indian Orchard, Mass. T2:Kilby & 112 Milk Sts, Boston, Hass, ee i 1 OPH A WORE ron, em 
Parson’s Steam Blower, 


TROY, N. Y. 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE! 
OR OTHER WASTE MATERIAL | 


PARSON'S TAR BURNER, 


FOR UTILIZING COAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 














& 
= 


















Hydraulic Main Dip Regulators, also 


TIndica- 





These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON. Supt., — 54 Pine St., N. Y. 


CHARLES E. DIC KEY. JAMES B . SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 197 Michigan Street. 
NEW YORK; 766 Broadway. ST. LOUIS, 1115 Olive St. SAN FRANCISCO, 330 Pine Si. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc. Eic. 


“ssuiccess”’ and ne mins Gas Stoves. 


Wvater Gas! 7 E'uel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works & John Russell Cutlery Go.;Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacony, Pa 
The Cheapest Gas Generating System in the World. 


Utilizimg any Kind of Low -Priced Coals. 


NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn., 


Or’ Murray Hill Hotel, New York City. 


Check Valves, Foot Valves, Yard- 


wash and Fire Hydrants. 


Send for Circulars. 
tor,etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 





Valves.—Double and Single Gate, } in. to 
48 in., outside and inside Screws. 
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SELF-SEALING RETORT MOUTHPIECE AND LID. 


MANUFACTURED SOLELY BY 


The Gontinental Iron Works 


THOS. FF. ROWLAND, President. 


"from New York to Greenpoint. ESEROOR TY IN, N.Y. 


Made for 
Round, Oval, 
or 
“D” Retorts. 


Joint made 
under the well- 
known 
Balmore Patent 


This Mouthpiece and Lid was introduced to the public in 1884, and since then large numbers have been 


manufactured and sold. 


The following important Gas Companies have them in use at the present time, to any of which we refer: 


Charleston (S. C.) Cas Light Company. 
Williamsburgh (Brooklyn, N. Y.) Gas Light Co. 
Bridgeport (Conn.) Gas Light Company. 
Buffalo Mutual Cas Light Gompany. 

Palatka (Fla.) Gas Light Company. 
Gainesville (Fla.) Gas Light Company. 
Syracuse Cas Light Company. 





Taunton (Mass.) Gas Light Company. 
Providence Gas Light Company 

Central (New York City) Gas Light Company. 
Northern (New York City) Gas Light Company. 
Stamford (Conn.) Gas Light Company. 
Holyoke (Mass.) Gas Light Company. 
Springfield (Mass.) Gas Light Company. 








ROOTS’ NEW GAS EXHAUSTER. 





Unsurpassed 
for Neatness 
of Design, 
Durability, 
Simplicity, 
Efficiency, 
and Economy 
of Power, 





All Parts 
Requiring 
Attention 
are External 
and Easily 
Accessible 
at all Times, 


Bend for Descriptive Catalogue and Frice Iuist. 


THE P.H. & F. M. ROOTS CO., Patentecs and Manufacturers, CONNERSVILLE, IND. 


S. 8S. TOWNSEND, Gen. Agt., 22 Cortlandt St., N. Y. 


OOOKE & CO., Selling Agts., 22 Cortlandt St., N. Y. 
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Lamp. 


of the Arc Electric 


Sheds, etc., ete. 





Lamp. 





Gordon Portico Lamp. 


THE SIEMENS-LUNGREN CO., Drexel Building, Philadelphia, Pa. 


The Gordon Portico 


A successful Competitor 


lighting Store Fronts, Show 
Windows, Depots, 


The Gordon | Street 


A Successful Competitor 
of the Are Electric Light for 
lighting Streets, etc., etc. 


The 


Light for 


Railway 





Gordon Street Lamp. 


A Successful Competitor 
of the Incandescent Electric 
Light for Interiors, ete. 
especially applicable for the 
lighting of Offices, Stores 
Factories, Mills,Spow Win- 
dows, 
uations where an increased 
illumination is desired. 

More than 25,000 Lun 
gren Lamps are now in use 
Testimonials, references, or 
any desired information will 


be cheerfully given. 


Lungren Lamp. | 


Is 


Libraries, and all sit- 











ae 








WELSBACH SYSTEM 
Incandescent Gas Lighting. 


OFFICE, DREXEL BUILDINC, PHILA., PA. 





At the Fall Session of the Board of Supervisors 
of Winnebago County. held at the County Court 
House, Oshkosh, Wis., Nov. 26, 1889, the report 
submitted by Mr. C. W. Cook, Chairman of the 
Committee on Public Buildings, recommending 
the use of the Welsbach Incandescent Gas 
Burner in the Buildings under their charge, 
was unanimously adopted, because of the ex- 
treme economy in the consumption of Gas and 
the superior character of the light obtained. 








MOSES G. WILDER, MECH. ENGR. 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 


P*% GOVERNORS FOR ARGAND 


im AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 


\t is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they’are always used by the leading makers of these lamps. To 
remove any exeuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
*iclusive contracts are cancelled. 

Correspondence Solicited with all who require a Reliable 
Governor. 








Bartlett Street Lamp Mfg. Co. 


irae 


| 

Streets, Parks, Pubjic | 

Buildings, Railroad | 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N. Y. CITY. | 


| Gas Companies and others intending to erect Lamps | 











and Posts will do well to communicate with us. 








The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. ¥ 











GASHOLDER PAINT. 





UWscc Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT C0., 122 Milk Street, Boston, Mase. 
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MANHATTAN FIRE BRICK AND ENAMELED CLAY RETORT WORKS, 
ADAM WEBER, Prop’r, 


633 Hast Fifteenth St., N. Y.- 


Miodern Recuperative Furnaces 


FOR FIRING COAL GAS AND FIXING BENCHES, ALSO INCLINED 
AND VERTICAL RETORTS. 


The most successful Furnace in America in competition with all others. Results equalled by no other Furnace, 
Full or Semi-Regenerative. Superior to all others in strength of construction and 
prolonged life of Retorts and Furnace. 


MILLS REVERSIBLE LIME. TRAY, 


AND 




















Of Every Description 
=a NEEDED BY GAS WORKS. 


SEND FOR CI ND PRICE LIsT TO 10 ELEVENTH AVENUE. NEW YOR 


WE ALSO MAKE THE CHEAPEST AND STRONGEST 


i BARTLETT, ‘wateann & CO.., QEVERSIOLE GOLTED TRAYS 1n THE MARKET, | 




















Pratt and Sostt Streets, Baltimore, Md. 


CHICACO GAS STOVE CO. FRIEDRICH LUX, 


MANUFACTURERS OF ALL KINDS OF 








Ludwigshafen am Rhein and London. 


Gas Cooking and Heating = x.2- acacce 


4 APPILIANCHS. GAS GOVERNORS, 
ie 240, 242 & 244 West Lake St, Chicago. 


Senda for Catalogue. 


- JEWEL GAS STOVES 





Gas Balance. 








MANUFACTURED BY 


GEORGE M. CLARK & COMPANY, 


167 & 159 Superior Street, - Chicago, Ill. 
EVERY CONCEIVABLE SIZE AND STYLE. 


Ranging in Prices from $1.50 to $37.00. 
WE USE NO CAS COCKS. 


All Flames are Regulated by a 
Direct Needle Valve. 


‘The J aN eo 


Only Well-Made Gas Stove on 
the Market. 


Write for our 1890 Catalogue and see for yourself. Jewel Circulating Water Heater. $15.00. 
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GAS METERS. GAS STOVES. 


GAS STOVES. 











Established 18ssS4. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND 





Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 
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Pressure Gauges of all Designs. 


MANUFPACTORIES, | ' 
508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. . 
Nos. 244 & 246 North Wells Street, Chicago, Ill. f 


AGENCIES, | 
No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. | \ 


No. 810 North Second Street, St. Louis, Mo. 


CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 


LOE TORE CNR A A SF a 
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KIRKHAM, HULETT & CHANDLERS NEW PATENT 
“STANDARD” 
WASHER-SCRUBBER 


Extracts the Whole of the Ammonia and a Large Proportion of the Sulphureted 
Hydrogen and Carbonic Oxide. 








MINIMUM WEIGHT IN MOTION, 
MINIMUM DRIVING POWER, 
MINIMUM BACK PRESSURE, 
MINIMUM WEAR AND TEAR, 
WITH MAXIMUM RESULTS. 





396 ‘‘ Standards” are now in use throughout the World, and a large percentage 
of these are in the United States. 





The “New” Washer-Scrubber, with Wooden “Bundles,” has been for many months in successful operation at 
the London Gas Light and Coke Company’s station at Beckton (vide testimonial). 


Tue Gas LIGHT AND CoKE CompaANy, HORSEFERRY ROAD, WESTMINSTER, Nov. 25, 1889. 
Messrs. KirKHAM, HuLETT & CHANDLER, LIMITED: 
Gentlemen—In reply to your inquiry respecting the result of putting Wooden ‘‘ Bundles” into some of the Washer-Scrubbers at our 
Beckton Station, I beg to say that they have answered admirably for the few months they have been in, and I think them a decided success. 
I am yours truly, (Signed) G. C. TREWBY. 


THE ‘“‘BUNDLES’”’ CAN BE SUPPLIED TO ‘‘ STANDARD”’ WASHER-SCRUBBERS ALREADY IN USE. 


Norr.—The first Washer-Scrubber referred to in the above letter was fitted with improved “Bundles” in May, 
1888, and these have proved so satisfactory that the Gas Light and Coke Company have had several’ other 
“Standards” fitted in the same manner, and have recently given an order for machines for 6,000,000 cu. ft. per day. 

The weight in motion is only one-seventh that of the present apparatus. 

The wear and tear is enormously reduced, and the washing surfaces kept perfectly clean. 

Owing to the foregoing improvements, the “New Standard” can be supplied at a reduced price. 


GEO. SHEPARD PAGE, 


SOLE AGENT FOR THE WESTERN HEMISPHERE, 


No. 69 Wall Street, - - - - New York City. 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 





Standard “‘ Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPUN APPLICATION, 





American Gas Light Fournal. Dec. 22, 1890 





NATIONAL 


GAS LIGHT AND FUEL CO., 
218 La Salle Street, Chicago. 


5. D. HAUK, Prest. & Gen’l Manager. A. W. GREEN, Vice-Prest. N. A. McCLARY, Sec. & Treas. E. E. MORRELL, Engr. 


GAS WORKS 


Built, Remodeled, Teased, and Purcnased. 





71 Springer Cupolas The total capacity of 
have been installed Springer Apparatus 
in the U. 8. during now in use is over 
the past four years. 25,000,000 ft. daily. 


THE SPRINCER CUPOLA SYSTEM 


Has Proven Itself the most Economical and Satisfactory Method of Gas Manu- 
facture ever brought to the attention of the Gas Fraternity. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 

GASHOLDER TANK CONSTRUCTION, ETC. 

Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 

















Tank Epavetion’ i ‘Mason Work. 


Fifty Tanks now in operation show the-sort of work done. Address 


W 0. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY « CO., 


SOLE MANUFACTURERS OF iceeniani PATENTED SPECIALTIES. 














éé Saves money, saves labor, and is the most efficient purifying agent ever offered as 4 
IRON SPONGE.’ substitute for lime. Now used in every State in the Union, and purifying daily over 
thirty-fwe million cubic feet. Should be used in every gas works. Its own saving will pay for it many times over. 


AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 
GOVERNOR than any invention ever designed for use in gas works. Over two hundred of them now in 

" use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JErr Designed particularly for small works Combines Exhaust Tube, Steam Governor 

EXHAUSTER Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

" but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miamg air with oil gas. No work: 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 111 Broadway, New York City. 


WILBRAHAM JARVIS ENGINEERING CO,, 


GAS EXHAUSTER & ENGINE GOMBINED. 1) =< 


COMPLETE STEAM OUTFITS FOR ELECTRIC 
WILBRAHAM BROS sat wih Jars aller St 
ey —_| Steel Boilers set with Jarvis Pat. Boiler Setting 


To burn COKE SCR EEN INCS for Fuel. 
PHILADELPHIA, PA. ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
| town, Mass.; Sehenectady Gas & Electric Light Co., Schenectady 
| N. ¥.; Brookline Gas Co., Brookline, Mass. 


Practical Electric Lighting. 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00. 



























Electric Light Primer. 


By CHARLES L. LEVEY. 


A sirople and comprehensive Digest of all the most important 
facts connected with the running of the Dynamo and Electric 
Lights, with Precautions for Safety, etc. 





Price, 5@ cents. 


A. M. CALLENDER & C0., 42 Fine &t., N.Y, 


Gasholder Tanks & Gas Works Masonry Complete: 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush.St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1890 DIRECTORY 1890 


OF THE GAS LIGHT COMPAN TES of the UNITED STATES & CANADA 


Price, + + -_ + 5.00. 


A. M. CALLENDER & CO., No. 42 Pine Street, N.Y, Gity. 
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NES SIRT IN EES - WE 


JAMES R. FLOYD & SONS, 


531 to 543 West Twentieth Street, N. Y. City. 


SOLE MAFKFERS OF' 


RUSGUES PATENT SELP-SEALING REPORT LID & FASTENER 


This Lid and Fastener is specially designed for taking up the 











wear and tear caused by refacing the Mouthpiece and Lid, hitherto 
in a large measure overlooked ; and, in addition, from the special 
way in which the Lid is attached to the Cross-bar, the Lid has 
free action, and thus secures a more uniform scrape over the 
whole surface when being forced home by the Screw, the 
closing pressure being much more equally distributed than in 


Ly we maner? tg any other form of fastening. 
ee. i The Lid itself is well rib%ed, internally and externally, thus 


securing the tightest, strongest, and simplest Lid in the market, 
and the most easily adapted to existing Mouthpieces. 
The Cross-bar being of Malleable Iron, it is not liable to be strained, and there is no Eccentric to wear 
and become inoperative. 
Made for Round, Oval, and D-Retorts to any required dimension. Patented in England and the United 
States by Jonn Ruscozr, Hyde, England, and used extensively in the London and other English Gas Works. 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 








—— AND THE —— 


WMW7 Oop 
Automatically Refpulatinge 


ARC DYNAMO S and LAMPS. 








Main Office, - - - Fort Wayne, Indiana. 
Factories: Fort Wayne, Ind.; Brooklyn, N. Y. 


BRANCH OF FICES. 


NEW YORE, - - - - - 115 Broadway. DETROIT, MICH., - . - 57 Gratiot Avenue. 
PHILADELPHIA, - - . - 907 Filbert Street. | TORONTO, CANADA, - - 138 King Street, West. 
CHICAGO, - + - 185 Dearborn Street. MEXICO, F. Adams’ Successors, - - City of Mexico. 
SAN FRANCISCO, - 35 New Montgomery Street. CUBA, Maicas & Co., - . ° . - Havana. 


Wood Dynamo. 
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ENGINEERS. 


GAS AND WATER PIPES. GAS AND WATE ‘R PIPES. 





P. D. WANNER, Chairman. A. H. MELLERT, Mai of ‘Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


ce ae Pa. 


HED ADING. PA. 1845 f | 
L} RO OF si nisinhinat WT = 
\ ‘ \ ’ < 

# 


Specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. 
pst FOX, Selling Agent. 160 Broadway, N.Y. 











THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


7as-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 
Columbus, Ohio. 














M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Office, Corbin Building, 192 Broadway, N. Y. 


-EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 





























JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. |——— 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants. 











A he 


wm. MOONEYW'|T 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


GAS ENGINEER AND CONTRACTOR FOR THE ERECTION 
OF GAS WORKS, OR APPARATUS OF ANY 
CAPACITY. 


Pians and Specifications Furnished. 








SAM’L R. SHIPLEY, Pres. JAS. P. MICHELLON, See. 
HENRY B. CHEW, Tr WM. SEXTON, Supt. 


ocBSTER IRON Hyp 








Casi Iron saseWale is si valves i ara basholders. ut 


WARREN FOUNDRY AND MACHINE GO., 


















Established 1856. Works at Phillipsburgh, 


New York Office, 160 Broadway. 


SP CAST IRON WATER AND GAS PIPE 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 


DENNIS LONG & COMPANY, 


> LOUISVILLE, KY., 















LOU/SVILLE. KY 


Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALL SIS ES 


SPIRAL WELD STEEL PRESSURE TUBES. 




















a , af Ss 
= en. = 

1 = tp 
a | : > 
— fo] 
a B 


THE SPIRAL WELD TUBE COMPANY, - 43 JOHN STREET, rm Y. 


Kine’ s Treatise on Coal Gas. 


In 8 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 

















4M. CALLLENDER & CO., 42 Pine St.. N. Y. 























i 
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_ RETORTS AND | FIRE BRICK. RETORTS AND FIRE BRICK. 


J. H. GAUTIER & co... LACLEDE FIRE BRICK MFG. c0., 


CORNER, OF 


GREENE AND ESSEX STREETS, Fire Brick, Gas Retorts, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, | 
Gas House Tiles, 
Fire Bricks, Etc. Etc. '- 


MANUFACTURERS OF 


AND 
| 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 














ESTABLISHED IN 1845. 


| 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. 


B. KREISCHER & SONS, 


C. E.GREGORY. C. E. GAUTIER. 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 





BROOKLYN. 


Clay Retort & Fire Brick Works, Gas Retorts, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Reto Fire Brick, | 
Gas House and other Tile. | 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 








Works, 
LOCEPORT STATION, PA. 





—ESTABLASHED 1s64.— 


JAMES GARDNER, JR.., 


Office, Sees 19 & 20, Lewte Block 
PITTSBURGH, PA, P. 0. Box 873. 


Successor to WirsrsiA mM GARDNER &h SON. 


Fire Clay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 











GEO. C. HICKS, CHAS. A. REED, 
Prest. 


CHICAGO Sco tires: 


Retort and Fire Brick Co..,| 


MANUFACTURERS OF 


Parker-Russell 
Mining and Mfg. Co., 


: : | CITY OFFICE, 
Fire Clay Goods of ail Kinds, |Mermod-Jaccard Bldg., Rooms 307 & 308, 


Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


ur immense establishment is now employed almost entirely in 
the manufacture of 





egenerative Furnaces & Water Gas Goods. | 
45th St., Clark to La Salle, Chicago. 

















GEROULD'S IMPROVED RETORT CEMENT. 
A cement for paiching reora, puting ov mutpicce, ant | Materials for Gas Companies 


making up all bench-work joints. This Cement is mixed ready | We have studied and perfected three important points. Our re- 


use. Economic and thorough i ts work. Fully warranted | #rt8 are made to stand chenges of temperature, the strongest 
| heats of the furnace, and the abrasion of feeding and emptying. 
For recommendations and price list address We have the exclusive Agency for the West of the celebrated 





0 stick. 


Cc. LL. GHROULD & CO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Mendota, Dl. | 


| Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


‘Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 


| 
| THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles amd Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x12x2 and 16x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Rele Ageuts the New Eugiand States. 











Manufac- 
turers of 


Boston Fire Brick Work 


Gas Retorts and Settings 


Under the Personal Supervision of MOR. GEO. C. HICES late of Chicago. 


Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. 


Send for Circulars and Prices to 


Agts. for the Arc Gas Lamp & Governing Gas Burners. 


FISKE, COLEMAN & CO., Manazers, No. 62 Congress Street, Boston, Mass. 
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FRED. BREDEL, C.E., 


Contractor for the Gomplete Erection and Ssiomenl of Gas Works. 
Sole Proprietor of the KLOENNE PATENTS for North America. 


Gas Condensing and RECUPERATIVE 
Purifying Machine. FURNACES. 


i all the Work Bet 
‘Bxheustor & Oxide Purifier. Adapted to Retort Houses 
With or Without 


Stage Level. 








No Condensers Required, 


No Naphthaline or Pitch 


is Formed. Over 1,400 Retorts Now in 


WIGHER CANDLE POWER. Use in America. 


Tar & Ammonia Washers | Inclined Retort 
WATER GAS WASHERS. a = sane a = - : ie or re Ft B enches. 


Refers, by permission, to Mr. Eugene V anderpool, Newark, N. J., and Mr. E. G. Cowdery, Milwaukee, Wis. 
For further information address 


ERED. BREDEL,, 
No. 208 East veventaa™™ ‘Street, - = «= = New York City. 


ner ‘ Furr EXCELSIOR FIRE BRICK & CLAY — : Te ic, Acne, 
eprmnererenes BT sik - = 


















irance, strong, durable, and possessing many special 

~ its own. It allows the opening of the pages per- 

lat, whether one or several numbers are in the binder 

Any nul can be taken out and replaced without disturbing 


WORKS, Perth Amboy, N. J. 


OFFICE, 418 to 422 East 23d St., N. Y. he others ian papers are not mutilated for subsequent bind- 
. ing in pert ent form. The binder is supplied with gilt side 
Clay Gas KRetorts, title, and is an ornament to any desk or reading table. The 
JOURNAL, flled in the Handy Binder, becomes a volume of great 


BEN CE SETTINGS, alue, always convenient for instant reference. Handy Binder, 


Postage paid, $1 00. 
A. M. CALLENDER & CO., 42 PINE STREET, NEW YORK CITY. 


= The American Gas Engineer 
ee and Superintendent's Handbook. 


By WILLIAM MOOwWNrEY. 


7 | Consisting of Rules, Reference Tables, and Original Matter 
A | Pertaining to the Manufacture, Manipulation, and 
| 
| 


Fire Brick, Tiles, Ete. 











Distribution of Dluminating Gas. 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO)., - Jersey City, N. J. re eee PCTOC Sm A esoe Me. 








Address as above, or D. D. FLEMMING, lersey City, N. J. a. oy CALLENDER &. co... 42 Pine St.. N. Y. 








NEWBIGGING'S HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


1 before. Considerable additions have been made to the text, 
lhe present (the fifth) edition marks an important advance on those that have gone 
aud much of it has been rewritten and otherwise improved. Price, cloth, $6. A. M. CALLENDER & CO., 42 Pme St. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WAL THAN, MASS. 


PRINCIPAL OFFICE AND WORKS, Walthem, Mass. BOSTON OFFICE, Room 55, Mason Building, 70 Kilby Street. 


- = 


SINGLE, DOUBLE, TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


AND 


TRIPLE LIFT 


(aie, Sn cas Fos B Conieaser 


OF ANY CAPACITY. OF ALL SIZES. 


IRON ROOF FRAMES res gs ELOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 
—— ALSO — 


Gas and Water Pipe, Flanged Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 





EBstablished iseél. Imcorporatcd 18s8sl. 


KERR MURRAY MFG. CO. 


FORT WAYNE, ITIND. 








Those who are in need of 


Holders 0? as Works Apparatus of any jescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GCHT AN ESTIMATE FROM Us 


before placing their order. 


As we make a Specialty of this Glass of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years cf experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Bistimates, Plans anc. Specifications Furnishod on Application. 
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.| BARTLETT, HAYWARD & CO. 


‘Mitisincre » RAC. 
PT FRIIM PIII LL ILS WXPRRA VG G. Oeeren 
OKA Lek hen ad ee na O.O.% 4 ain 








’ Triple Double, & Single-Lifi PURIFIERS. 
GASHOLDERS | CONDENSERS 

Bp to falter Tatts. S| A eek aie Scrubbers. 

sl noor reams, BF sac casties 
Cirders. OL STORAGE TANKS 

§ BHAMS. Boilers. 


The Witkioun ¥ Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


* @ Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


' MILL’S REVERSIBEL LIME TRAYS. 
Gas Works silt and Constructed. 


Pascal Iron Works, «1° Delaware Iron Works. 


‘| MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, water a Sugar Works 


OK pant RXR WN 


aise & awa win 








Bench Castings. Iron Roofs. 





Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
rs Hyd. Carriages. Water & Oil 
Iron Floors, Ges Tanks, all Sizes. 


Single, Double, and Triple-Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application, 


SES RF RR 
A Ri bi csi: ac OO ae 


COS 


o RBA ae Ze 
= 
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; Engineers, 
Foundries & Works, 
#ILLVILLE, FLORENCE, R D WO OD & Co O fron —- 
and CAMDEN, N. J. ee € 96 


Machinists. 


400 Chestnut St., PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPH 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFIs, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 


Scrubbers. 


BENCH WORE. 














lron Floors and Roots, Plate Girders. 





Heavy Loam Castings. 


HYDRAULIC WORK. 





Lamp Posts, Valves, Etc. 








PORTER COMPANY, 


(Successors to SMITH & SAYRE MFG. COMPANY) 
G. G. PORTER, Prest. 245 Broadway, N. Y. CHAS. W. ISBELL, Sce’y. 


Machinery & Apparatus for Gas Works 


Drawings, Plans, and Estimates Furnished for the Improvement, Exten- 
sion, or Alteration of Gas Works, or tor the 
Construction of New Works. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compensators, 
Condensers, Washers, Scrubbers. Isbell’s Patent Automatic Street Pressure Governor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Oastings, ete, Purifying 
Roxes and “Standard” Serubbers Isbell’s Patent Self-Sealing] Retort Doors. 





THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


ISBELL-PORTER COMPANY, 


(Successors to Smith & Sayre Mfg. Co.) 


No. 245 Broadway, = = =~ = New York City. 


WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated G:s 
Company, of New York, writes, under date of Jan. 4, 1889: 
‘*We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Say:¢ 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, givird 
entire satisfaction.” 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS Al APPARATUS AND CONSTRUCTION. 
JAMES R, FLOYD & SONS, CONTINENTAL IRON WORKS, 
(SUCCESSORS TO HERRING & FLOYD) THOS. F. ROWLAND, Prest. Warren £. HILL and Ons. H. Consett, V-Prests. THOS. F. ROWLAND, JR., Sec. & Treas. 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Gas Holders 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, SELF-SEALING RETORT LIDS, 


FOR THE 
Hydraulic Mains, 


C0 N § i RU C i 10 N OF : — : - And all other articles connected with the man- 
GAS WwW RK : ‘ : a ’ ufacture and distribution of Gas. 
§ S. P 


H. RANSHAW, Prest. & Mangr. Ww. STAcEY, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 
MANUFACTURERS OF 


All Kinds of Castings and STACEY MEG. CO., 


MANUFACTURERS OF 


one ee. Single and Telescopic Gasholders, 


Bench Castings, Regenerative and Half IRON ROOFS, BRIDGES, LAMP POSTS, 


Regenerative Furnace Castings. - 
Condensers, Scrubbers, Purifiers, Water and Oil Tanks, Coal Elevator Cars, 


Street — 2 imi | COKE CRUSHERS, BENCH CASTINGS, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved | 


Oregon Iron Works, 
W. 20th & ist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 

















| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Valve Stand and Indicator, Foundry: Wrought Iron Works: 
Seller’s Cement. 33, 35, 37 & 39 Mill street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 
Plans, Specifications, and Estimates furnished for Construction | 
of New or Alteration of Old Works. cmt secucnabaatba Onio. 

















Banton iry Ci. i, DEILY & FOWLER, |iil 


Laurel Iron WorkEs. 








FOUNDERS AND MACHINISTS, ° ° 
4 > 
Address, No. 39 Laurel Street, Philadelphia, Pa. 
CHICAGO, ILL. BUILDERS OF 
Gas Works Apparatus, GASHOoOLDERS, 
PURIFIERS, CONDENSERS, Single and Telescopic. 
EXZolders Built 1884 to 1888, Inclusive: 
Bench YW ork Newport, R. I. Long Island City, N.Y. Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 
5 — wa Gi) Macon, Ga. New Rochelle, N. Y. a Ky. Lancaster, Pa. (3d 
eg) ony ‘a. (2 York, Pa. Salem, N. J. (3d) orwich, Coon. Tac ny, Pa. (two) 
SPECIALS LAMP POSTS Atlanta, Ga. (2d Chester, Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
] ’ N.Y.City ‘oowtesh Gas Co) Hazleton, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
on | Lynchburg, Va. (2d.) Staten Island. : => _— Rock, Ark. Northern Gas Lt. Co., of Concord, N. H. 
Cc FR uo B BE ES FR Ss, Saylesville, * 5. Saugerties, N rvington, N. Y. New York. N. Y. Dover, Del. (2d) 
2 pe ni hl SS - Clinton, Mass. dae. Mul Soath es Mass. ae a (alate, Me. 
tlantic ity Chattanooga, Tenn. Rye, N. Y. (2) Villimantic, Conn ‘ew Loodon, Conn. (24) 
Iron Roofs and Floors. Augusta, G z Galveston, Texas. (34.) W oodstock, Ont. MonteJair, N. J. West Chester, N. Y. 
i) i PT RRPBRS Waltham, ‘io: (2) Omaha, Neb. Maiden, Mass. Attleboro, Mass. Bay Shure, L. I. 
Plans and Estimates furnished for new works or extensions of Mahanoy ‘city. Pa. Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Washington, D. C. 
old works. | New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. \2d) 








WM. HENRY WHITE, 


No. 32 Pine Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


( 


orrespondence with Gas Compenies contemplating extending or improving their Plazts respectfully invited. 
Plans and Estimates Furnished. 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


wore Sere ES TANS BS CGO. | sav 
228 & 229° Produce H=xchange, New York 


Cable Address, ‘“‘PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


FOW. W. LL. SCOTT, Prest. M. H. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FProiInTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY. 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi. 
tute for OLL OR NAPHTHA. ONE GROSS TON will produce 


750,000 Candle Feet of Gas, and 26 Bushels 
of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 


JAMES & WILLIAM WOOD, Te Standard Oil Company, 


REFINERS OF 


Gas and Gannel Goal Contractors, NAPTHA AND GASOLINES, 


ALSO MANUFACTURERS OF 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London.| A gpecial Grade of Naptha for 


Proprietors of the BATHVILLE COLLIERIES (which produce the FOR ENRI satiny sce 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and on am 


pet. Fé : Correspondence solicited. 
other Collieries. This Firm offer No. 43 Euclid Avenue, Cleveland, Ohio. 


STANDARD CANNELS, | Te cas Companies. 


We make to order CAP BURNERS to burn 
Unequaled as Gas Enrichers. under a stated pressure. Send for par + 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREE 


Analyses, prices, and all furtber information furnished on application to MAIN PROVING APPARATUS. 


Agency for U.S, Room 70, Nos. 2& 4Stone St, N.Y.City, 7 *" Sifwron secs rant, r 


10,000 Cubic Feet of 75 Candle Cas, ) 
or 12,500 “ 7 Re - equal to 
or 15,000 ss Pe 50 ai = j 
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COKE CRUSHERS. GAS COALS. GAS COALS. 
The Despard Gas Coal Co., CELE: 
DESPARD Gas coa,| PENN GAS COAL CO. 


COrkK:, KE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 Sorth Street, Baltimore, Md 


ROUSSEL & ae, BANGS & HORTON, 


AGENTS. 
71 Broadway, N 60 Congress St., Boston. 














Keller's Adjustable Coke Crasher. 


SIMPLE, STRONG, AND DURABLE. 
0. M. Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Corr dence Solicited. 





e 


GADOLIWE ENGINED 


SMALL, BUT HUSTLERS. 
A 6x7 inch Engine, weight 800 lbs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents per day. Write for par- 
ticulars. Mention this paper, 
Van Duzen Gas & Gasoline Engine Co. 


CINCINNATI. OHIO. 
A. MacKinnon Machine Co., Agts.,22 Warren St., N.Y. 
_receeeemess oa eehemeeniiiatnemneneel 


King’s Treatise on Goal Gas. 


The most complete work on Coal Gas ever published. 


























Three Vois. Bound, $30. 


| 





Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 


Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. { Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, Prest. H. C, ADAMS, Sec, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 











EDMUND H. MCCULLOUGH, V.-Prest. CHAS. F, GODSHALL, Treas. 


‘Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Penn. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 








THE CLERK GAS ENGINE Co,, 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 








The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 
utending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
‘nanufactured as regards steadiness in runn ng, simplicity, and ease of keeping in rc pair, and that it gives the greatest 


mount of power for the least money (both in first cost and expense of running) of :uy engine made. 


In support of 


‘his claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 


n December, 1885, and heretofore published in these columns. 


These engines are espevially adapted for continuous 


‘unning under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made in Sizes of 6] 10. 15' 20. and 25 Horse Power. 


All Enaines Guaranteed for One Year. 
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JOHN J. GRIFFIN & CO., 








Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
52 Dey St., NEW YORK. 75 N. Clinton St., (reo. n. Persons, Mangr) CHICAGO. 


MANUFACTURERS OF 


y) METERS FOR MEASURING GAS 


IN ANY WOoOLUME. 


Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Bietizmates Cheerfully Furnished. 


NATHANIBI TUSLLIS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


HAR Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
uw Gime Siadene. Pressure and Vacuum Gauges. 


pet fucttices tor manufacturing, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


is enabied 'o furn‘sh reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 


JONES METER & STOVE CoO. 


Office and Works, Royersford, Pa. 


MANUFACTURERS OF 


GAS METERS, STATION AND EXPERIMENTAL METERS, 


Meter Provers, Pressure Gauges, and All Other Gas Appliances in Our Line. 
WE REPAIR ALL KINDS AND MAKES OF METERS, AND THE WORK GUARANTEED. 


High Pressure Meters for Natural Gas, in Iron Cases, guaranteed to stand 300 lbs. Pressure. 
Gas Cooking and Heating Stoves, Hot Plates, Cake Griddles, Waffle Bakers, Boiling 
Stoves, Laundry and Tailors’ Iron Heaters. Hotel and Cafe Ranges a Specialty. 


Correspondence Solicited. Estimates Furniehed. 























A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Established 1849. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Philadelphia. 


Manufacturers of Wet and [jry flas Meters, 


STATION METERS, METER PROVERS, 


BXPERIMENTAL METERS, SHOW OR GLAZED METERS. 
Pressure and Vucuusn Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE: SOLICITED. ~ 
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GAS METERS. GAS METERS. GAS METERS. 

GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
THE AMERICAN METER CO. 
Established 1834. Incorporated 1863. 

\ET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GSAS STOVES. Agencics: 
’ A T ‘a ‘ 177 El Ss Ci i i. 
512 West 22d St., N. Y. SUGG@’S “STANDARD” ARGAND BURNERS, | 244 & 948 ner tides teas, Chicago. 


SUGG’S ILLUMINATING POWER METER, | sae Waa dthnad demas. Os. Ged 
Arch & 22d Sts Py Phila. Wet Meters, with Lizar’s “Invariable Measuring” Brum. 222 Sutter Street, San niente 








EAE LME é& MciLHENN YW, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 





ss” 





WM. WALLACE GOODWIN, President and Treasurer. E. STEIN, Vice-President. H. B. GOODWIN, Secretary and Superintendent, 


THE GOODWIN GAS STOVE AND METER CO,, 


Successors to WW. WW. GOoOoonDwin ck Co. 


1012, 1014 & 1016 Filbert St., Phila. Pa. 113 Chambers St., N.Y. City. 44 & 46 Dearborn St., Chicags, Ills. 
WALDO BROTHERS, Agents, 88 Water Streets, Boston, Mass. 


MANUFACTURERS OF 


DRY AND WET GAS METERS, 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. Meter 
Provers (sizes 2, 5, and 10 feet), Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, Pressure Indicators 
(sizes 4, 6, and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Center Seals, Dry and Wet Governors, Exhauster 
Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete. Also, Testing 
and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Manufacturers of the “SUN DIAL” GAS STOVES, for Cooking and Heating. 


Goodwin’s Improved Lowe’s Jet Photometer. Agents for Bray’s Patent Cas Burners and Lanterns. 
Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed first-class inevery particular. Orders filled promptly. 
G. B. EDWARDS, Manager, New York. S. S. STRATTON, Manager, Chicago. 











D. MCDONALD & Co., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34 & 36 West Monroe St., Chicago, Ill. 


©. \ TION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PIYESSURE GAUGES, ETC. 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (36 yeurs) aud personal supervision cf every detail, 
el justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Stare 
ctor’s Banaxz, and will be fully warranted by us, Our Annual and Caleudar will be sent to Gas Vompanie upon application. 
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WM. WALLACE GOODWIN, President. E. STEIN, Vice-President. H. B. GOODWIN, Sec. & S 


G. B. EDWARDS, Mang’r, New York. 8. 8. STRATTON, Mang’r, Chica; 


THE GOODWIN GAS STOVE AND METER CO. 


1012, 1014& (016 Filbert St., Phila. Pa. 113 Chambers St; N. Y. City. 44 & 46 Dearborn St., Chicago, Ills. 


Agents, WALDO BROTHERS, 88 Water Street, Boston. 





SOLE MANUFACTURERS OF THE 


“SUN. DIAL” 


GAS: 8 TOV ES, 


The Most Economical, Efficient, and Durable Gas Stove Made. 





: 4¢o~ Ty. 
AS . 


GAS COOKING STOVE, No. 8 C. 
SIZE. 


Stove. Oven. Roaster. Top. Length over Ex- 


$7 in. high. 12 in, high. 12 in, high, 24 in, long. tension Sheives, 
20 in. wide. 17% in, wide. 18 in. wide. 21 in, wide. 36 in. 
12 in, deep. 13 in. deep. 


This Stove has four burners on top, and double oven burner. 

Consumption of gas with all burners in use, 42 feet per hour, at 1 inch pressure, 

The top is made in sections, sO that a greater variety of cooking utensils may be used. 
By lifting out the covers and crosspieces and putting ip a suitable forked ring, which is 
sent with each stove, a wash boiler or other lurge utensil may be set over two burners. 
Our No. 87 GRIDDLE also fits in the same position, The roasting oven is pro- 
vided with a cast-iron door. 


Alu Fittings are Nickel-Plated. 


“RADIANT” BOILING STOVE,WITH 
REGENERATIVE BURNER. 
Size, 6 inches diameter, 8 inches high. Consumption, 6 feet 
pressure. 


Mittinrems 


GAS COOKING STOVE, No. 7 B. 
SIZE. 


Stove, Oven, Roaster. Top. Length over Ex. 
Siin. high. 94 1in, high, 10 in, high. 21in.long. tension Shelves, 
17 in. wide, 1414 In. wide. 15 in. wide, 16 in, wide, 82 in, 

12 in, deep. 18 in, deep 


This Stove has three boiling burners in the Top or Hot Plate, and one 
single oven burner, 

This cut represents our New Style Cooking Stove, As will be seen, it has 
an ornamented cast-iron Base and Front, and extension shelves. The Oven 
Burner, Which is atmospheric (unless otherwise ordered), is of an entirely 
new and improved pattern (patent), The ovens are of greater capacity than 
those of the old style. The Top, in conjunction with the Outlet Pipe, is 
designed to carry off all the products of combustion, if desired, but they are 
also supplied with a loose ring which converts it into an ordinary open top 
stove. 

The consumption of this Stove is 35 cubic feet per hour at 1 inch pressure, 
with all Burners Im use. 


All Fittings are Nickel-Plated. 


HOT PLATE, No. 111. 


Size, 36 in. long, 12 in. wide, with three double burners, 6 taps. 
Consumption, with all burners in use, 36 cuDic feet per hour, with 1 in, pressure, 


per hour at 1 in. ¥% in. supply pipe should be used where the pressure is 1 in, or over, 





